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Sbjct: 361 YGFDAGYLAENGPADLVIFADKQERLITENFASKASNSPFIGNKLKGVVKYTIADGEVVY 420

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 662

A DNA sequence (GBSx0702) was identified in S.agalactiae <SEQ ID 2039> which encodes the amino

acid sequence <SEQ ID 2040>. This protein is predicted to be orotate phosphoribosyltransferase PyrE

(pyrE). Analysis of this protein sequence reveals the following:

Possible gi

te: 28

>>> Seems to have no N-terminal signal sequence

————— Final

Results -----
bacterial cytoplasm --- Certainty=0.2214 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:ARCO545
Identities
Query: 1
Sbhjct: 1
Query: 61
Sbjct: 61
Query: 121
Sbjet: 121
Query: 181

Sbijct: 181

3 GB:AF068902 orotate phosphoribosyltransferase PyrE
[Streptococcus pneumoniael
= 152/208 (73%), Positives = 180/208 (86%)

MDLARQIAMELLDIQAVYLRPQQPFTWASGVKSPIYTDNRVILSYPETRTLIENGFVKQI
M LA+ IA LL IQAVYL4+P++PFTWASG+KSPIYTDNRVIL+YPETRTLIENGFV I
MTLAKDIASHLLKIQAVYLKPEEPFTWASGIKSPIYTDNRVTILAYPETRTLIENGFVDAL

QKHFPNVDITAGTATAGIPHGAIIADKMNLPFAY TRSKAKDHGVGNQIEGRVYSGQKMVT
++ FP V++IAGTATAGIPHGAIIADKMNLPFAYIRSK KDHG GNQIEGRV GQKMV+
KEAFPEVEVIAGTATAGIPHGAIIADKMNLPFAYIRSKPKDHGAGNQIEGRVAQGOKMVV

IEDLISTGGSVLEAVTAAQSQGIEVLGVVAIFTYQLAKAEQAFREADIPLVTLTDYNQLI
+EDLISTGGSVLEAV AA+ +G +VLGVVAIF+YQL KA++ F +A + LVIL++Y++LI
VEDLISTGGSVLEAVAARAKREGADVLGVVAIFSYQLPKADKNFADAGVKLVTLSNYSELI

KVAKVNGYITADQLVLLKKFKEDOMNWQ 208
+A+ GYIT + L LLK+FKEDQ NWQ
HLAQEEGYITPEGLDLLKRFKEDQENWQ 208

A related DNA sequence was identified in S.pyogenes <SEQ ID 2041> which
sequence <SEQ ID 2042>. Analysis of this protein sequence reveals the following:

Possgible si
>>> Seems t

————— Final

te: 28
o have no N-terminal signal sequence

60
60
120
120
180

180

encodes the amino acid

Results -----
bacterial cytoplasm --- Certainty=0.1612 (Affirmative) < suce>
bacterial mewbrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities
Query: 1
Sbjet: 1
Query: 61

Sbjct: 61

= 158/208 (75%), Positives = 179/208 (85%)

MDLARQIAMELLDIQAVYLRPQOPFIWASGVKSPIYTDNRVTLSYPETRTLIENGFVKQI
M LA QIA +LLDI+AVYL+P+ PFTWASG+KSPIYTDNRVILSYP+TR LIENGFV+ I
MTLASQIATQLLDIKAVYLKPEDPFTWASGIKSPIYTDNRVTLSYPKTRDLIENGFVETT

" OKHFPNVDIIAGTATAGIPHGAI TADKMNLPFAY IRSKAKDHGVGNQIEGRVYSGQKMVI

4+ HFP V++IAGTATAGTIPHGAIIADKM LPFAYIRSK KDHG GNQIEGRV GQKMVI
KAHFPEVEVIAGTATAGIPHGAIIADKMTLPFAY IRSKPKDHGAGNQIEGRVLKGQOKMVI

60

60

120

120
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Query:
Sbjct:
Query:

Sbjet:

-752-

121 IEDLISTGGSVLEAVTAAQSQGIEVLGVVAIFTYQLAKAEQAFREADIPLVTLTDYNQLL
IEDLISTGGSVL+A AA +G +VLGVVAIFTY+L KA Q F+EA T L4TL++Y +LI
121 IEDLISTGGSVLDAAAAASREGADVLGVVAIFTYELPKASONFKEAGIKLITLSNYTELI

181 KVAKVNGYITADQLVLLKKFKEDQMNWQ 208
VAK+ GYIT D L LLKKFKEDQ+NWQ
181 AVAKLQGYITNDGLHLLKKFKEDQVNWQ 208

PCT/GB01/04789

180

180

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 663

A DNA sequence (GBSx0703) was identified in S.agalactiae <SEQ ID 2043> which encodes the amino
acid sequence <SEQ ID 2044>. This protein is predicted to be orotidine 5'-phosphate decarboxylase (pyrF).

Analysis of this protein sequence reveals the following:

Possible site: 40
>>> Seems to have an uncleavable N-term signal seq

Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 9829> which encodes amino acid sequence <SEQ ID 9830>
was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAC95452 GB:AF068902 orotidine-5'-decarboxylase PyrF

Identities = 149/231 (64%), Positives = 176/231 (75%), Gaps = 1/231 (0%
Query:
sbijct:
Query:
Sbijct:
Query:
Sbhjct:
Query:

Sbhjct:

[Streptococcus pneumoniae]

19 MLEKCPIIALDFSDLASVITFLEHFPKEELLFVKIGMELYYSEGPSIIRYIKSLGHRIFL
M E PIIALDF +V FL FP EE L++K+GMELYY+ GP I+ Y+K LGH +FL
1 MREHRPITALDFPSFEAVKEFLALFPAEESLYLKVGMELYYAAGPEIVSYLKGLGHSVFL

79 DLKLHDIPNTVRSSMSVLAKLGIDMTNVHAAGGVEMMKAAREGLGKGPILLAVTQLTSTS
DLKLHDIPNTV+S+M VL++LG+DMTNVHARGGVEMMKAAREGLG L+AVIQLTSTS
61 DLKLHDIPNTVKSAMKVLSQLGVDMTINVHAAGGVEMMKAAREGLGSQAKLIAVIQLTSTS

139 QEQMQVDQHINLSVVDSVCHYAQKAQEAGLDGVVASAQEGMOIKKOTNEHFICLTPGIRP
+ QMQ Q+I S+ +SV HYA+K EAGLDGVV SAQE IK+ TN FICLTPGIRP
121 EAQMQEFQNIQTSLQESVIHYAKKTAEAGLDGVVCSAQEVQVIKQATNPDFICLTPGIRP

199 PQTNQLDDQKRTMTPEQARIVGADYIVVGRPITKAENPYQAYLEIKEEWNR 249
+ DQKR MTP A +G+DYIVVGRPIT+AE+P AY IK+EW +
181 AGV-AVGDQKRVMTPADAYQIGSDYIVVGRPITQAEDPVAAYHATKDEWTQ 230

A related DNA sequence was identified in S.pyogenes <SEQ ID 2045> which
sequence <SEQ ID 2046>. Analysis of this protein sequence reveals the following:

Possible site: 44
>>> Seems to have no N-terminal signal sequence

Final Results -----

)
78
60
138
120
198

180

encodes the amino acid

bacterial cytoplasm --- Certainty=0.1934 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:
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Identities = 149/229 (65%), Positives = 180/229 (78%), Gaps = 1/229 (0

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbict:
Query:

Sbjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

19

1

79

61

138

121

199

i81

MLEKCPIIALDFSDLASVITFLEHFPKEELLFVKIGMELYYSEGPSIIRYIKSLGHRIFL
M E+ PIIALDFS FL.+ FP EE L+VKIGMELYY++GP I+RYIKSLGH +FL
MKEERPIIALDFSSFEETKAFLDLFPAREKLYVKIGMELYYAQGPDIVRYIKSLGHNVFL

DLKLHDIPNTVRSSMSVLAKLGIDMTNVHAAGGVEMMKAAREGLGKGPILLAVIQLTSTS
DLKLHDIPNTVR++M+VL +L IDM VHAAGGVEM+KAAREGLG+GP L+AVTQLTSTS
DLKLHDIPNTVRAAMAVLKELDIDMATVHAAGGVEMLKAAREGLGQGPTLIAVIQLTSTS

QEQMQVDOHINLSVVDSVCHYAQKAQEAGLDGVVASAQEGMQIKKQTNEHFICLTPGIRP
++QM+ DQ+I  S++44SV HY++ A +A LDG V SAQE IK T F CLTPGIRP
EDQMRGDONIQTSLLESVLHYSKGAAKAQLDGAVCSAQEVEATKAVTPTGFTCLTPGIRP

PQTNQLDDQKRTMTPEQARIVGADYIVVGRPITKAENPYQAYLEIKEEW 247
+N + DEKR MTP QAR +G+DYIVVGRPIT+A++P AY IK EW
KGSN-IGDQKRVMTPNQARRIGSDYIVVGRPITQAKDPVAAYQATIKAEW 228

vaccines or diagnostics.

Example 664

A DNA sequence (GBSx0704) was identified in S.agalactiae <SEQ ID 2047> which encodes the amino

PCT/GB01/04789

%)
78
60
138
120
198

180

acid sequence <SEQ ID 2048> in others. Analysis of this protein sequence reveals the following:

Possible site: 52
>>> Seems to have no N-terminal signal seguence

INTEGRAL Likelihood = -8.70 Transmembrane 192 - 208 ( 190 - 211)
INTEGRAL Likelihood = ~7.64 Transmembrane 226 - 242 ( 218 - 250)
INTEGRAL Likelihood = -3.77 Transmembrane 388 - 404 ( 378 - 404)
INTEGRAL Likelihood = -3.08 Transmembrane 293 - 309 ( 292 - 311)
INTEGRAL Likelihood = -2.87 Transmembrane 165 - 181 ( 162 - 182)
INTEGRAL Likelihood = -2.13 Transmembrane 267 - 283 ( 267 - 284)
INTEGRAL Likelihood = ~-0.90 Transmembrane 114 - 130 ( 114 - 130)
INTEGRAL Likelihood = -0.75 ' Transmembrane 318 - 334 ( 318 - 334)
INTEGRAL Likelihood = -0.53 Transmembrane 140 - 156 ( 140 - 156)
Final Results -~---
bacterial membrane --- Certainty=0.4482 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAB03800 GB:AP001507 unknown conserved protein in others

[Bacillus halodurans]

Identities = 63/243 (25%), Positives = 120/243 (48%)

Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:

Query:

5

8

65

68

125

128

185

188

245

MSVVLRAGKLLIESGAEVYRVEDTMKHFAKALQIENFEAYVVSSSITASGINRYGKQEAK
M + + AG++++ +GAE YRVE+T++ AKA Q N ++V 4+ I S +
MDICMLAGEIMLINGAETYRVEETLERMAKAGQFRNVHSFVTTTGIFLSFEEEGAGDVMQ

VCNTDGVTANLGRLEAVNNLSRQIAKQDLVSPEEIVKQLDLIEHQKDYSLLVTLISYFCG
+ D +L ++ * VN +SR+ ++ 4+ E + K ++ 4 +¥S L+ +
MIRVDDRMODLNKVTLVNQVSREFVNGEIDAAEALTKLONIAKQPMNYSPLLLHTASGVA

AGSFSLATGSSLLDSFSAAVTGLILGYFLNLMESRIHTGFLL TILGSSVVALSANLLYFS
G+FS G +L D+ A+ G + + ++S + F + o+ A LL
GGAFSYLFGGNLFDTLPAFIAGFVASMAVVHLOSYLKVRFFAEFMAAFTGGAVAILLVLI

GLGEHRSIIILGALMVMVPGAAFVNSVREFSONNFSTGLALIMSALLICISTISAGVAITI
GLGE+ +I+G LM +VPG N+VR+ + G+ + +8I+ GHA+ I
GLGENVDQVIIGTLMPLVPGIPLTNAVRDLISGDLLAGVTRGAECFVTSLSIATGIALAT

EII 247

64

67

124

127

184

187

244

247
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Sbjct: 248 ALL 250

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example

A DNA sequence (GBSx0705) was identified in S.agalactiae <SEQ ID 2049> which encodes the amino
acid sequence <SEQ ID 2050>. This protein is predicted to be ABC transporter. Analysis of this protein

665

sequence reveals the following:

Possible site: 40
>>> Seems to have no N-terminal signal sequence

A related GBS nucleic acid sequence <SEQ ID 9353> which encodes amino acid sequence <SEQ ID 9354>

Final Results -----

PCT/GB01/04789

bacterial cytoplasm --- Certainty=0.5134 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outgide --- Certainty=0.0000(Not Clear) < succ>

was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB12571 GB:%Z99108 similar to ABC transporter (ATP-binding

Identities

Query:
‘Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

sbjct:

Identities = 56/219 (25%), Positives = 97/219 (43%), Gaps = 44/219 (20%

Query:
Sbhijct:
Query:
Sbjct:
Query:

Sbjct:

1

222

61

282

121

342

181

402

241

462

104

3

163

63

199

123

protein) [Bacillus subtilis]
= 193/288 (67%), Positives = 231/288 (80%)

MNDVINIVYHVENQDLVRYSGDYTNFESVYAMKKAQLEAAYERQOKETIADLODFVNRNKA
+N VIN++YHVENQ+L RY GDY F VY +KK QLEAAY++QQ+E+A+L+DFV RNKA
LNSVINLIYHVENQELTRYVGDYHQFMEVYEVKKQOLEAAYKKQQQEVAELKDFVARNKA

RVATRNMAMSROKKLDKMDI IELQAEKPKPSFEFKESRTPGRFIFQAKDLQIGYDRALTK
RV+TRNMAMSRQKKLDKMD+IEL AEKPKP F FK +RT G+ IF+ KDL IGYD L+
RVSTRNMAMSRQKKLDKMDMIELAAEKPKPEFHFKPARTSGKLIFETKDLVIGYDSPLSR

PLNITFERNQKIATIVGANGIGKTTLLKSLLGI I PPISGNVERGDFIDLGYFEQEVPGGNR
PLNL ER QKIA+ GANGIGKTTLLKSLLG I P+ G+VERG+ I GYFEQEV N
PLNLRMERGQKIALYGANGIGKTTLLKSLLGEIQPLEGSVERGEHIYTGYFEQEVKETNN

QTPLEAVWDAFPALNQAEVRAATARCGLTSKHIESQIQVLSGGEQSKVRFCLLMNRENNYV
T +E VW FP+ Q E+RAA A+CGLT+KHIES++ VLSGGE++KVR C L+N E N+
NTCIEEVWSEFPSYTQYEIRAAPAKCGLTTKHIESRVSVLSGGEKAKVRLCKLINSETNL

LVLDEPTNHLDVDAKDELKRALKAYKGSILMVCHEPDFYEGWMDDVWD 288
LVLDEPTNHLD DAK+ELKRALK YKGSIL++ HEPDFY + W+
LVLDEPTNHLDADAKEELKRALKEYKGSILLISHEPDFYMDIATETWN 509

IFQAKDLQIGY -DRALTKPLNLTFERNQKIAIVGANGIGKTTLLKSLLGI IPPISGNVER
I KDL G+ DRA+ ++ + + + ++GANG GK+T + + G+ P G VE
ILSVKDLSHGFGDRAIFNNVSFRLLKGEHVGLIGANGEGKSTFMNI ITGKLEPDEGKVEW

CDFIDLGYFEQEVPGGNRQTPLEAVWDAFPALNQAR - - -~ - ——mmmmmmm e mmm e m
+ +GY +Q ++ + +DAF L E

SKNVRVGYLDQHTVLEKGKS IRDVLKDAFHYLFAMEEEMNE I YNKMGEADPDELEKLLEE
---VRAALAR---~—~==--——==—-— CGLTSKHIESQIQVI.SGCEQSKVRFCLLMNRENN
++ AL GL+ +E + LSGC+++KV L+ 4+

VGVIQDALTNNDEFYVIDSKVEEIARGLGLSDIGLERDVTDLSGGQRTKVLLAKLLLEKPE

60

281

120

341

180

401

240

461

)

162

62

122

239

182
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Query: 240 VLVLDEPTNHLDVDAKDELKRALKAYKGSILMVCHEPDF 278

+L+LDEPTN+LD + LKR L+ ¥+ + +++ H+ F

Shjct: 183 ILLLDEPTNYLDEQHIEWLKRYLQEYENAFILISHDIPF 221

A related DNA sequence was identified in S.pyogenes <SEQ ID 2051> which encodes the amino acid

sequence <SEQ ID 2052>. Analysis of this protein sequence reveals the following:

Possible site: 14
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.2794 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside ~--- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below:

Identities

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:

Sbjct:

1

233

61

293

121

353

180

413

240

473

= 246/294 (83%), Positives = 274/294 (92%), Gaps = 1/294 (0%)

MNDVINIVYHVENQDLVRYSGDYTNFESVYAMKKAQLEAAYERQOKETADLODFVNRNKA 60
+NDVINIVYHVENQ LVRY+GDY F++VY MK++QLEAAYERQQOKEIA+LODFVNRNKA
LNDVINIVYHVENQSLVRYTGDYYQFQAVYEMKQSQLEAAYERQOKETANLODFVNRNKA 292

RVATRNMAMSRQKKLDKMDIIELQAEKPKPSFEFKESRTPGRFIFQAKDLQIGYDRALTK 120
RVATRNMAMSRQKKLDKMDI IELQAEKPKP+FEFK++RTP RFIFQ K+L IGYD LTK
RVATRNMAMSROKKLDKMDI IELQAEKPKPNFEFKQARTPSRFIFQTKNLVIGYDYPLTK 352

- PLNLTFERNQKTAIVGANGIGKTTLLKSLLGITPPISGNVERGDFIDLGYFEQEVPGGN 179
PLN+TFERNQKIAIVGANGIGK+TLLKSLLG+I P+ G++ GDF+++GYFEQEV G N
EPLNITFERNQKIATVGANGIGKSTLLKSLLGVIEPLEGHIVTGDFLEVGYFEQEVIGVN 412

ROTPLEAVWDAFPALNQAEVRAALARCGLTSKHIESQIQVLSGGEQSKVRFCLLMNRENN 239
RQTPLE VWDAFPALNQAEVRAATLARCGLTSKHIESQIQVLSGGEQ+KVRFCLLMNRENN
RQTPLEVVWDAFPATLNQAEVRAALARCGLTSKHIESQIQVLSGGEQAKVRFCLLMNRENN 472

VLVLDEPTNHLDVDAKDELKRALKAYKGS ILMVCHEPDFYEGWMDDVWDFNQLS 293
VL+LDEPTNHLD+DAK+ELKRALKAYKGSILMVCHEPDFY GW+ D WDF++Le+
VLILDEPTNHLDIDAKNELKRALKAYKGS ILMVCHEPDFYNGWVTDTWDFSKLT 526

Identities = 60/218 (27%), Positives = 102/218 (46%), Gaps = 43/218 (19%)

Query:
Shijct:
Query:
Sbjct:
Query:
Sbijct:
Query:

Sbhjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

104

15

163

75

205

135

241

195

IFQAKDLQIGY-DRALTKPLNLTFERNQKIAIVGANGIGKTTLLKSLLGIIPPISGNVER 162
I + KL G+ DRA+ + ++ + + I +VGANG GK+T + + G + P G VE
ILEVKQLSHGFGDRAIFENVSFRLLKGEHIGLVGANGEGKSTFMS IVTGHLQPDEGKVEW 74

GDFIDLGYFEQEVPGGNRQTPLEAVWDAFPALNQAEVR ~ -~ - - - AATA----cmmmmmm - 204
++ GY +Q + QT ++ AF L+ EBER A++A
SKYVTAGYLDQHTVLESGQTVRDVLRTAFDELFKTENRINEIYASMADDKADIAVIMEEV 134

———————————————————————— RCGLTSKHIESQIQVLSGGEQSKVRFCLLMNRENNYV 240
G+ +ES + LSGG+++KV Lt 4+ 4+
GELQDRLESRDFYTLDAKIDEVARALGVMDFGMESDVTSLSGGQRTKVLLAKLLLEKPDI 194

LVLDEPTNHLDVDAKDELKRALKAYKGSITMVCHEPDF 278
L+LDEPTNHLD 4+ + LKR L+ Y+ 4+ +++ H+ F
LLLDEPTNHLDAEHIEWLKRYLOHYENAFVLISHDISFEF 232

vaccines or diagnostics.

PCT/GB01/04789
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Example 666

A DNA sequence (GBSx0706) was identified in S.agalactiae <SEQ ID 2053> which encodes the amino
acid sequence <SEQ ID 2054>. This protein is predicted to be lipoprotein Nlpl precursor (pstS). Analysis

of this protein sequence reveals the following:

Pogsible site: 32
>>> Seems to have no N-terminal signal sequence

----- Final Results -~----

bacterial cytoplasm --- Certainty=0.2637 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB14429 GB:299116 alternate gene name: yzmB~gimilar to
phosphate ABC transporter (binding protein) [Bacillus subtilis]
Identities = 42/62 (67%), Positives = 49/62 (78%)

Query: 15 SITSVGSTALQPLVEAAADEFGKTNLGKTINVQGGGSGTGLSQVQSGAVQIGNSDLFAEE 74
S+T GS+A+QPLV AAA++F + N I VQ GGSGTGLSQV GAVQIGNSD+FAEE
Sbjct: 45 SLTISGSSAMQPLVLAAAEKFMEENPDADIQVQAGGSGTGLSQVSEGAVQIGNSDVFAEE 104

Query: 75 KE 76
KE
Sbijct: 105 KE 106

A related DNA sequence was identified in S.pyogenes <SEQ ID 1695> which encodes the amino acid

sequence <SEQ ID 1696>. Analysis of this protein sequence reveals the following:

Possible site: 24
>>> May be a lipoprotein

————— Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 63/74 (85%), Positives = 71/74 (95%)

Query: 3 LSGCANWIDKGQSITSVGSTALQPLVEAAADEFGKTINLGKTINVQGGGSGTGLSQVQSGA 62
LS C++WIDKG+SIT+VGSTALQPLVEA ADEFG +NLGKT+NVQGGGSGTGLSQVQSGA
Sbjct: 20 LSACSSWIDKGESITAVGSTALQPLVEAVADEFGSSNLGKTVNVQGGGSGTGLSQVQSGA 79

Query: 63 VQIGNSDLFAEEKE 76
VQIGNSD+FAEEK+
Sbjct: 80 VQIGNSDVFAEEKD 93

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 667

A DNA sequence (GBSx0707) was identified in S.agalactiae <SEQ ID 2055> which encodes the amino
acid sequence <SEQ ID 2056>. This protein is predicted to be lipoprotein Nlp1 precursor (pstS). Analysis

of this protein sequence reveals the following:

Posgible gite: 60
>>> Seems to have an uncleavable N-term signal seq
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————— Final Results -----
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 9343> which encodes amino acid sequence <SEQ ID 9344>

was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB14429 GB:%Z99116 alternate gene name: yzmB~similar to
phosphate ABC transporter (binding protein) [Bacillus subtilis]
Identities = 95/184 (51%), Positives = 126/184 (67%), Gaps = 1/184 (0%)

Query: 3 DHQVAVAGLAVIVNKKVNVKNLTTHQLRDIFAGKIKNWKEVGGQDLDISTINRAASSGSR 62
DHQVAV G+A VN VK+4++ +I+ IF GKIKNWKE+GG+D I+++NR SSG+R
Sbjct: 115 DHQVAVVGMAAAVNPDAGVKDISKDELKKIFTGKIKNWKELGGKDQKITLVNRPDSSGTR 174

Query: 63 ATFDNTIMGNVAPIQSQEQDSNGMVKSIVSQTPGAISYLAFAYV-DKSVGTLKLNGFAPT 121
ATF + P+ +DS+ VK I++ TPGAI YLAF+Y+ D V L ++G P
Sbjct: 175 ATFVKYALDGAEPAEGITEDSSNTVKKIIADTPGAIGYLAFSYLTDDKVTALSIDGVKPE 234

Query: 122 AKNVITDNWKLWSYEHMYTKGNETGLTKEFLDYMKSDKVQSSIVQHMGYISINDMKVVKD 181
AKNV T + +W+Y+H YTKG TGL KEFLDY+KS+ +Q SIV  GYI + DMKV +D
Sbjct: 235 AKNVATGEYPIWAYQHSYTKGEATGLAKEFLDYLKSEDIQKSIVTDQGYIPVTDMKVIRD 2954

Query: 182 AEGK 185
A GK
Sbjct: 295 ANGK 298

There is also homology to SEQ ID 1696.

SEQ ID 9344 (GBS659) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 135 (lane 2 & 3; MW 60kDa). It was also expressed in E.coli as a His-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 135 (lane 5-7; MW 35kDa) and in
Figure 178 (lane 11; MW 35kDa).

GBS659-His was purified as shown in Figure 228, lane 6-8.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 668

A DNA sequence (GBSx0708) was identified in S.agalactiae <SEQ ID 2057> which encodes the amino
acid sequence <SEQ ID 2058>. This protein is predicted to be phosphate transporter permease PstC (pstC-
2). Analysis of this protein sequence reveals the following:

Possible site: 47

>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood =-15.50 Transmembrane 35 - 51 ( 27 - 61)
INTEGRAL Likelihood = -7.64 Transmembrane 167 - 183 ( 154 - 186)
INTEGRAL Likelihood -6.37 Pransmembrane 282 - 298 ( 277 - 302)
INTEGRAL Likelihood -5.52 Transmenmbrane 85 - 101 ( 81 - 1le)
INTEGRAL Likelihood -3.24 Transmembrane 133 - 149 ( 131 - 155)

I

"

n

————— Final Results -----
bacterial membrane --- Certainty=0.7198 (Affirmative) < succ»>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs



10

15

20

25

30

35

40

45

50

55

60

WO 02/34771

-758-

PCT/GB01/04789

A related GBS nucleic acid sequence <SEQ ID 8635> which encodes amino acid sequence <SEQ ID 8636>
was also identified. Analysis of this protein sequence reveals the following:

Lipop: Possgible gite: -1 Crend: 8
SRCFLG: 0
McG: Length of UR: 5

Peak Value of UR: -0.12

Net Charge of CR: 2
McG: Discrim Score: -16.22
GvH: Signal Score (-7.5): -4.26

Possible site: 41
>>> Seems to have no N-terminal signal sequence
Amino Acid Composition: calculated from 1
ALOM program count: 5 value: -15.50 threshold: 0.0

INTEGRAL Likelihood =-15.50 Transmembrane 29 - 45 ( 21 - 55)

INTEGRAL Likelihood = -7.64 Transmembrane 161 - 177 ( 148 - 180)
INTEGRAL Likelihood = -6.37 Transmembrane 276 - 292 ( 271 - 296)
INTEGRAL Likelihood = -5.52  Transmembrane 79 - 95 ( 75 - 110)
INTEGRAL Likelihood = -3.24 Transmembrane 127 - 143 ( 125 - 149)
PERIPHERAL Likelihood = 0.69 205
modified ALOM score: 3.60
icml HYPID: 7 CFP: 0.720
*%% Reasoning Step: 3
————— Final Results -----
bacterial membrane --- Certainty=0.7198 (Affirmative) < succs
bacterial outgide --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB14428 GB:Z99116 alternate gene name: yzmC~similar to

Identities

Query:
Shijct:
Query:
Sbhijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

8

6

67

66

125

126

184

186

244

246

304

306

phosphate ABC transporter (permease) [Bacillus subtilis]

= 145/303 (47%), Positives = 209/303 (68%), Gaps = 4/303 (1%)

KNQELAKKLTSPSKNSRLEKFGKGITFLSIALIVFIVAM- ILIFVAQKGLSTFFVDGVKL
N  +++4L S N +L++ + + ALT+ ++ I IF+ KGL +F V+GV
ENMSVSERLISSRONRQLDEVRGRMIVTACALIMIAASVAITI FLGVKGLQSFLVNGVSP

TDFLFNTKWEP- - SAKSFGAFPMIAGSFIVTILSAT IATPFAIGAAVEMTEISPKYGSKT
+FL + WP 8 +G P I GSF VTILSA+IA P T +FMTEI+P +G K+
IEFLTSLNWNPTDSDPKYGVLPFIFGSFAVTILSALIAAPLGIAGPTFMTEIAPNWGKKY

LOPAVELLVGIPSVVYGFIGLQI IVPFVRSI~-FGGTGFGILSGVCVLEFVMILPTVIFMTV
IOP +ELLVGIPSVVYGFIGL ++VPF+ GTG +L+G VL VMILPT+T ++
LQPVIELLVGIPSVVYGFIGLTVLVPFIAQFKSSGTGHSLLAGTIVLSVMILPTITSISA

DSLRAVPRHYKEASLAMGATRWQTIWRVILNAARPGIFTAIVFGMARAFGEALATQMVVG
D++ ++P+ +E S A+GATRWQTI +V++ AA P + TA+V GMARAFGEALA+QMV+G
DAMASLPKSLREGSYALGATRWOTIRKVLVPAAFPTLMTAVVLGMARAFGEALAVQMVIG

NSAILPTSLTTPAATLTSVLTMGIGNTVMGTVONNVLWSLALVLLIMSLAFNTVIKLITR
N+ +LP S A TLT+++T+ +G+T G+V+NN LWS+ LVLL+MS F  +I+ ++
NTRVLPESPFDTAGTLTTIITLNMGHTTYGSVENNTLWSMGLVLLVMSFLFILLIRYLSS

EGK 306
K
RRK 308

A related DNA sequence was identified in S.pyogenes <SEQ ID 1691> which
sequence <SEQ ID 1692>. Analysis of this protein sequence reveals the following:

Posgible site: 41
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood =-17.25 Transmembrane 29 - 45 ( 21 - 55)

66

65

124
125
183
185
243
245
303

305

encodes the amino acid
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INTEGRAL Likelihood
INTEGRAL Likelihood
INTEGRAL Likelihood
INTEGRAL Likelihood

-7.22 Transmembrane 162 ~ 178 ( 154 - 184)
-5.57 Transmembrane 282 - 298 ( 277 - 302)
-5.41 Transmembrane 96 - 112 ( 81 - 116)
-3.08 Transmembrane 133 -~ 149 ( 131 - 152)

]

I

----- Final Results -----

bacterial membrane --- Certainty=0.7899 (Affirmative) < suces
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below:

Identities = 266/311 (85%), Positives = 290/311 (92%), Gaps = 6/311 (1%)

Query: 7 MKNQELAKKLTSPSKNSRLEKFGKGITFLSLALIVFIVAMILIFVAQKGLSTFFVDGVKL 66
M+NQELAKKL SPSKNSRLE FG+ ITFL LALIVFIVAMILIFVAQKGLSTFFVD V L
Sbjct: 1  MENQELAKKLASPSKNSRLETFGRTITFLCLALIVFIVAMILIFVAQKGLSTFFVDKVNL 60

Query: 67 TDFLFNTKWEPSAKS------ FGAFPMIAGSFIVTILSAITATPFATIGAAVFMTEISPKY 120
DFLF +W+PS K+ GA PMI GSF+VTILSAITATPFATIGAAVFMTEISPKY
Sbjct: 61 FDFLFGKEWQPSVKNAAGIPYLGALPMITGSFLVTILSAIIATPFAIGAAVFMTEISPKY 120

Query: 121 GSKILQPAVELLVGIPSVVYGFIGLQIIVPFVRSIFGGTGFGILSGVCVLFVMILPTVTFEF 180
G+K+LQPAVELLVGIPSVVYGFIGLO+IVPF+RSIFGGTGFGILSGVCVLFVMILPTVTIEF
Sbjct: 121 GAKLLQPAVELLVGIPSVVYGFIGLQVIVPFMRSIFGGTGFGILSGVCVLFVMILPTVTF 180

Query: 181 MTVDSLRAVPRHYKEASLAMGATRWQTIWRVILNAARPGIFTAIVFGMARAFGEALAIQM 240
MT DSLRAVPRHY+EAS+AMGATRWQTIWRV+LNAARPGIFTA++FGMARAFGEALAIOM
Sbjct: 181 MTTDSLRAVPRHYREASMAMGATRWQTIWRVVLNAARPGIFTAVIFGMARAFGEALAIQM 240

Query: 241 VVGNSAILPTSLTTPAATLTSVLTMGIGNTVMGTVONNVLWSLALVLLIMSLAFNTVIKL 300
VVGNSA++P+SLTTPAATLTSVLTMGIGNTVMGTVONNVLWS LALVLL+MSLAFN+++KL
Sbijct: 241 VVGNSAVMPSSLTTPAATLTSVLTMGIGNTVMGTVONNVLWSLALVLLLMSLAFNSLVKL 300

Query: 301 ITREGKKNYER 311
IT+E K+NYER
Sbjct: 301 ITKERKRNYER 311

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 669

A DNA sequence (GBSx0709) was identified in S.agalactiae <SEQ ID 2059> which encodes the amino

acid sequence <SEQ ID 2060>. Analysis of this protein sequence reveals the following:

Possible site: 13
>>> Seemg to have no N-terminal signal seguence

————— Final Results --~~-

bacterial cytoplasm --- Certainty=0.2469 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its' epitopes, could be useful antigens for

vaccines or diagnostics.
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Example 670

A DNA sequence (GBSx0710) was identified in S.agalactiae <SEQ ID 2061> which encodes the amino
acid sequence <SEQ ID 2062>. This protein is predicted to be probable abc transporter permease protein in

-760-

soda-comga intergenic reg. Analysis of this protein sequence reveals the following:

Possible si

te: 18

>>> Seems to have a cleavable N-term signal seq.

PCT/GB01/04789

INTEGRAL Likelihood = -9.24 Transmembrane 20 - 36 ( 19 - 41)

INTEGRAL Likelihood = -8.28 Transmembrane 66 - 82 ( 57 - 88)

INTEGRAL Likelihood = -6.90 Transmembrane 260 - 276 ( 258 - 285)

INTEGRAL Likelihood = -5.47 Transmembrane 109 - 125 ( 106 - 129)

INTEGRAL Likelihood = -2.87 Transmembrane 181 - 197 ( 178 - 198)

————— Final Results -----

bacterial membrane --- Certainty=0.4694 (Affirmative) < succs

bacterial outside --- Certainty=0.0000(Not Clear) < succs>

bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB1442
Identities
Query: 1
Sbict: 1
Query: 61
Sbjct: 61
Query: 121
Sbjct: 121
Query: 181
Sbict: 181
Query: 241

Sbijct: 241

A related DNA sequence was identified in S.pyogenes <SEQ ID 1685> which encodes the amino acid

7 GB:Z99116 alternate gene name: yzmD~similar to
phosphate ABC transporter (permease) [Bacillus subtilis]
= 157/294 (53%), Posgitives = 225/294 (76%)

MNAKKADKLATTILYSIAAITVTILASLLI FILVRGLPHVSWSFLTGKSSSYEAGGGIGT
MN K DKLAT + AAIT IL L +I++ G+ +S+ F+T KSS+ AGGGI
MNRKITDKLATGMFGLCAAIIAATLVGLFSYILINGVSQLSFQFITTKSSATAAGGGIRD

QLYNSFFLLIVTLIISIPLSILGAGIYLSEYAKKGRLINFVRTCIEILSSLPSVVVGLEFGY
QL+NSF++L +T++I+IPL +G G++++EYA ++T+F+RTCIE+LSSLPS+V+G+FG
QLFNSFYILFITMLITIPLGVGGGVFMAEYAPNNKVTDFIRTCIEVLSSLPSIVIGMFGL

LIFVVQFQYGFSIISGALALTVFNLPOMTRSVEDSLONVHHTQREAGLALGISRWETVIY
L+FV +G++II GALALTVFNLP M R ED++++V +EA LALG+SRW TV
LMFVNLTGWGYTIIGGALALTVFNLPVMVRVTEDATRSVPKDLKEASLALGVSRWHTVKT

VVVPEALPSIVIGVVLASGRIFGEAAALIYTAGQSAPALDWSNWNVLSVTSPISIFRQAE
V++P A+PSI+TG +LASGR+FGEAAAT++TAG + P L+++ WN 8 TSP++IFR AE
VLIPSAIPSIITGAILASGRVFGEARAAALLFTAGLTTPRINFTEWNPFSETSPLNIFRPAE

TLAVHIWKVNSEGTIPDATQVSAGSAAVLLVVILIFNLSARSIGKKLHSKLTSS 294
TLAVHIW VN++G IPDA ++ G + VL++ +L+FNL+AR +G ++ KLT++
TLAVHIWNVNTQGMI PDAEATANGGSPVLVISVLVFNLAARWLGTMIYKKLTAN 294

sequence <SEQ ID 1686>. Analysis of this protein sequence reveals the following:

Posgible si
>>> Seems t

te: 56
© have an uncleavable N-term signal seq

60

60

120

120

180

180

240

240

INTEGRAL Likelihood =-11.89 Transmembrane 17 - 33 ( 8 - 40)

INTEGRAL Likelihood =-10.19 Transmembrane 260 - 276 ( 257 - 285)

INTEGRAL Likelihood = -5.89 Transmembrane 66 - 82 ( 57 - 87)

INTEGRAL Likelihood = -5.47 Transmerbrane 109 - 125 ( 106 - 129)

INTEGRAL Likelihood = -2.02 Transmembrane 181 - 197 { 180 - 197)

————— Final Results -----

bacterial mewbrane --- Certainty=0.5755(Affirmative) < succs>

bacterial outside --- Certainty=0.0000 (Not Clear) < succ>

bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below:

Identities

Query: 1

= 257/294 (87%), Positives = 278/294 (94%)

MNAKKADKLATTILYSIAAIIVTILASLLIFILVRGLPHVSWSFLTGKSSSYEAGGGIGL

60
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Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
sbjct:
Query:

Sbijct:

1

61

61

121

121

181

181

241

241

-761-

MNAKK DK+AT LY+IA IIV ILASL+++ILVRGLPH+SWSFLTGKSSSYEAGGGIGI
MNAKKVDKVATGTLYTIAGIIVAILASLILYILVRGLPHISWSFLTGKSSSYEAGGGIGT

QLYNSFFLLIVTLIISIPLSLGAGIYLSEYAKKGRLTNFVRTCIEILSSLPSVVVGLFGY
QLYNSFFLLIVILIISIPLS GAGIYL+EYAKKG +TNF+RTCIEILSSLPSVVVGLFGY
QLYNSFFLLIVTLIISIPLSTGAGIYLAEYAKKGPVINFIRTCIEILSSLPSVVVGLEFGY

LIFVVQFQYGFSIISGALALTVFNLPQMTRSVEDSLONVHHTQREAGLALGISRWETVIY
LIFVVQF+YGFSIISGALALTVENLPQMTR+VEDSL +VHHTQREAGLALG+SRWETV Y
LIFVVQFEYGFSIISGALALTVFNLPOMTRNVEDSLLHVHHTQREAGLALGLSRWETVEY

VVVPEALPSIVIGVVLASGRIFGEAAATLIYTAGOSAPALDWSNWNVLSVTSPISIFRQAE
VV+PEALP +VTG+VLASGRIFGEAAALIYTAGQSAPALDWSNWN LSVISPISIFRQ+E
VVIPEALPGMVTGIVLASGRIFGEAAALIYTAGQSAPALDWSNWNPLSVTSPISIFRQSE

TLAVHIWKVNSEGTIPDATQVSAGSAAVLLVVILIFNLSARSIGKKLHSKLTSS 294
TLAVHIWKVNSEGTIPDAT VSAGSAAVLI4 ILIFN SA IGKKLHSK+T++
TLAVHIWKVNSEGTIPDATLVSAGSAAVLLIFILIFNFSAHFIGKKLHSKMTAA 294

PCT/GB01/04789

120
120
180
180
240

240

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example

671

A DNA sequence (GBSx0711) was identified in S.agalactiae <SEQ ID 2063> which encodes the amino
acid sequence <SEQ ID 2064>. This protein is predicted to be phosphate ABC transporter, ATP-binding
protein (pstB) (pstB-2). Analysis of this protein sequence reveals the following:

Possible site: 60
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.4506 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000 (Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAB99016 GB:U67544 phosphate specific transport complex

Identities

Query:
sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbict:
Query:

Sbjct:

21

81

66

141

126

201

186

261

246

component (pstB) [Methanococcus jannaschiil
= 154/247 (62%), Positives = 204/247 (82%)

LTTKDLHVYYGEKEAIKGIDMQFEKNKITALIGPSGCGKSTYLRSLNRMNDTIDIARVTG
+ TK+L+++YGEK+A+ I+ +NKITALIGPSGCGKST+LR LNR+ND I R+ G
METKNLNLWYGEKQALFDINLPIYENKITALIGPSGCGKSTFLRCLNRLNDLIPNVRIEG

QIMYEGIDVNAQDINVYEMRKHIGMVFQRPNPFAKSIYKNITFAYERAGVKDKKFLDEVV
+++ +G ++  +D++VYE+RK +GMVFQ+PNPFA SIY N+ F G+KDKK LD++V
EVLLDGKNIYDKDVDVYELRKRVGMVFQKPNPFAMSIYDNVAFGPRIHGIKDKKELDKIV

ETSLKQAATWDQVKDDLHEKSAFTLSGCGQQORLCTARATIAVKPEILLMDEPASALDPIATM
E +DK+AALWD+VKD+LHK+A +LSGGQQORLCIARATAVKPE+LLMDEP SALDPI+T+
EWALKKAALWDEVKDELHKNALSLSGGQQOORLCIARATAVKPEVLLMDEPTSALDPISTL

QLEETMFELKKNYTIIIVIHNMQQAARASDYTAFFYLGDLIEYDKTNNIFONAKCQSTSD
++EE M EL K+YTI++VTHNMQQA+R SDYTAFF 4G LIE+ +T IF N + + T D
KIEELMVELAKDYTIVVVTHNMQOASRVSDYTAFFLMGKLIEFGETEQIFLNPQKKETDD

YVSGRFG 267
Y+SGRFG
YISGRFG 252

A related DNA sequence was identified in S.pyogenes <SEQ ID 1681> which
sequence <SEQ ID 1682>. Analysis of this protein sequence reveals the following:

80

65

140
125
200
185
260

245

encodes the amino acid
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Posgible site: 20
>>> Seems to have no N-terminal signal sequence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.2796 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 242/267 (90%), Positives = 258/267 (95%)

Query: 1 MAEYNWDERHIITFPEENSALTTKDLHVYYGEKEATIKGIDMOFEKNKITALIGPSGCGKS 60
M EYNW+ERHIITFPEE AL TKDLHVYYG KEATIKGIDMQFEK+KITALIGPSGCGKS
Sbjct: 1 MTEYNWNERHI ITFPEETLALATKDIHVYYGAKEATIKGIDMQFEKHKITALIGPSGCGKS 60

Query: 61 TYLRSLNRMNDTIDIARVTGQIMYEGIDVNAQDINVYEMRKHIGMVFQRPNPFAKSTIYKN 120
TYLRSLNRMNDTIDIARVTG+I+Y+GIDVN +D+NVYE+RKH+GMVFQRPNPFAKSIYKN
Sbjct: 61 TYLRSLNRMNDTIDIARVIGEILYQGIDVNRKDMNVYEIRKHLGMVFQRPNPFAKSIYKN 120

Query: 121 ITFAYERAGVKDKKFLDEVVETSLKQAATWDQVKDDLHKSAFTLSGGQQORLCIARAIAV 180
ITFA+ERAGVKDKK LDE+VETSLKQAATWDQVKDDLHKSAFTLSGGQOORLCIARAT+V
Sbijct: 121 ITFAHERAGVKDKKVLDEIVETSLKQAALWDQVKDDLHKSAFTLSGGQQORLCIARAISV 180

Query: 181 KPEILLMDEPASALDPIATMQLEETMFELKKNYTIIIVIHNMQQAARASDYTAFFYLGDL 240
KP+ILLMDEPASALDPIATMQLEETMFELKKNYTIIIVTHNMQOAARASDYTAFFYLG+L
Sbjct: 181 KPDILLMDEPASALDPIATMQLEETMFELKKNYTIIIVTHNMOQAARASDYTAFFYILGNL 240

Query: 241 IEYDKTNNIFQNAKCQSTSDYVSGRFG 267
IEYDKT NIFONA+CQST+DYVSG FG
Sbjct: 241 IEYDKTRNIFQNAQCQSTNDYVSGHFG 267
Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 672

A DNA sequence (GBSx0712) was identified in S.agalactiae <SEQ ID 2065> which encodes the amino
acid sequence <SEQ ID 2066>. This protein is predicted to be phosphate ABC transporter, ATP-binding
protein (pstB-1). Analysis of this protein sequence reveals the following:

Possible site: 50
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3806 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 9815> which en;:odes amino acid sequence <SEQ ID 9816>

was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB14426 GB:Z99116 alternate gene name: yzZmE~similar to
phosphate ABC transporter (ATP-binding protein)
[Bacillus subtilis]

Identities = 148/248 (59%), Positives = 189/248 (75%)

Query: 5 ILQVSDLSVYYNKKKALKEVSMDFYPNEITALIGPSGSGKSTLLRAINRMGDLNPEVTLT 64
+L+V DLS+YY K+A+ V+MD N +TALIGPSG GKST LR INRM DL P
Sbjct: 22 VLEVKDLSIYYGNKQAVHHVNMDIEKNAVTALIGPSGCGKSTFLRNINRMNDLIPSARAE 81

Query: 65 GAVMYNGHNVYSPRTDTVELRKEIGMVFQQOPNPFPMSVFENVVYGLRLKGIKDKATLDEA 124
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G ++Y G N+ + V LR+EIGMVFQ+PNPFP S+4+ N+ + L+ G ++KA LDE
Sbjct: 82 GEILYEGLNILGEGNINVVSLRREIGMVFQKPNPFPKSIYANITHALKYAGERNKAVLDEL

Query: 125
Sbjct: 142
Query: 185
Sbijct: 202
éuery: 245

Sbict: 262

A related DNA sequence was identified in S.pyogenes <SEQ ID 2067> which encodes the amino acid

VETSLKGAS IWDEVKDRLHDSATLGLSGGOQORVCIARTLATKPKIILLDEPTSALDPISA
VE SL A++WDEVKDRLH SAL LSGGQQQOR+CIARTLA KP ++LLDEP SALDPIS
VEESLTKAALWDEVKDRLHSSALSLSGGQQQORLCIARTLAMKPAVLLLDEPASALDPISN

GKIEETLHGLKDQYTMLLVTRSMQQASRISDRTGFFLDGNLIEYGNTKEMFMNPKHKETE
KIEE + GLK +Y++++VT +MQQOA R+SDRT FFL+G L+EYG T+++F +PK ++TE
AKIEELITGLKREYSIIIVTHNMOQALRVSDRTAFFLNGELVEYGQTEQIFTSPKKQKTE

DYITGKFG 252
DYI GKFG
DYINGKFG 269

sequence <SEQ ID 2068>. Analysis of this protein sequence reveals the following:

Possible site: 46
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

PCT/GB01/04789

141
184
201
244

261

bacterial cytoplasm --- Certainty=0.3590(Affirmative) < sucecs
bacterial membrane ~--- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below:

Identities = 208/252 (82%), Positives = 235/252 (92%)

Query: 1
Sbjct: 2
Query; 61
Sbjet: 62
Query: 121
Sbjct: 122
Query: 181
Sbijct: 182
Query: 241

Shijct: 242

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

MTQPILQVSDLSVYYNKKKALKEVSMDFYPNEITALIGPSGSGKSTLLRAINRMGDLNPE
MT+PILQ+ DLSVYYN+KK LK+VS+D YPNEITALIGPSGSGKSTLLR+INRM DLNPE
MTEPILQIRDLSVYYNQKKTLKDVSLDLYPNEITALIGPSGSGKSTLLRSINRMNDLNPE

VTLTGAVMYNGHNVYSPRTDTVELRKEIGMVEFQQPNPFPMSVFENVVYGLRLKGIKDKAT
VT+TG+++YNGHN+YSPRTDTV4+ LRKEIGMVFQOPNPFPMS ++ENVVYGLRLKG I+ DK+
VIITGSIVYNGHNIYSPRTDTVDLRKEIGMVFQOPNPFPMSIYENVVYGLRLKGIRDKSI

LDEAVETSLKGASIWDEVKDRLHDSALGLSGGQOORVCIARTLATKPKIILLDEPTSALD
LD AVE+SLKGASIW+EVKDRLHDSA+GLSGGQQORVCIAR LAT P+IILLDEPTSALD
LDHAVESSLKGASIWNEVKDRLHDSAVGLSGGQOORVCIARVLATSPRIILLDEPTSALD

PISAGKIEETLHGLKDQYTMLLVTRSMQQOASRISDRTGFFLDGNLIEYGNTKEMFMNPKH
PISAGKIEETL: LK YT+ +VTRSMQOASR+SDRTGFFL+G+L+E G TK MFMNPK
PISAGKIEETLLLLKKDYTLAIVIRSMQQASRLSDRTGFFLEGDLLECGPTKAMFMNPKR

KETEDYITGKFG 252
KETEDYI+GKFG
KETEDYISGKFG 253

vaccines or diagnostics.

Example 673

A DNA sequence (GBSx0713) was identified in S.agalactiae <SEQ ID 2069> which encodes the amino

60

61

120

121

180

181

240

241

acid sequence <SEQ ID 2070>. Analysis of this protein sequence reveals the following:

Possible site: 21
>>> Seems to have no N-terminal signal sequence

_____ Final Results -----

bacterial cytoplasm --- Certainty=0.1937 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --~ Certainty=0.0000(Not Clear) < succs>
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The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD22042 GB:AF118229 PhoU [Streptococcus pneumoniae]
Identities = 75/216 (34%), Positives = 126/216 (57%), Gaps = 1/216 (0%)

Query: 2

Sbjct: 1

Query: 62
Sbjct: 61
Query: 122
Sbjct: 120
Query: 182

Sbjct: 180

A related DNA sequence was identified in S.pyogenes <SEQ ID 1677> which

LRSKFDEELDKLHNQFYAMGIEAIGQIKKTVRAFVSHDRELAKEVIEDDVTLNNFETKLE 61
+R++FD EL +L F +G + K+ A S D+E+A+ +I D 4N ++ +E
MRNQFDLELHELEQSFLGLGQLVLETASKALLATASKDKEMAELI INKDHAINQGQSAIE 60

KKSLEITALQQPVSQDLRTVITVLKATSDVERMGDHAARAVAKATIRMKGEERIPAVELEI 121
++ALQQP DLR VI+++ + SD4+ERMGDH A +AKA +++K E ++ E ++
LTCARLLALQQPQVSDLRFVISIMSSCSDLERMGDHMAGIAKAVLQLK-ENQLAPDEEQL 119

NNMGKAVKNMLEEALTAY INGDDEKAYEVAAMDEI VDDYFRDIQKMVVETIQKHPDVAFA 181
+ MGK +ML + L A+ KA +A DE 4D Y+ + K ++ ++
HOMGKLSLSMLADLLVAFPLHQASKAISIAQKDEQIDQYYYALSKEIIGLMKDQETSIPN 179

AKEYFQVLMHLERIGDYGKNICEWIVYLKTGKIIEL 217
+Y ++ HLER DY NICE +VYL+TG++++L
GTQYLYIIGHLERFADYIANICERLVYLETGELVDL 215

sequence <SEQ ID 1678>. Analysis of this protein sequence reveals the following:

Pogsible site: 21
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2229 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 174/217 (80%), Positives = 194/217 (89%)

Query: 1
Sbjct: 1
Query: 61
Sbjct: 61
" Query: 121
Sbjct: 121
Query: 181

Sbjet: 181

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

MLRSKFDEELDKLHNQFYAMGIEATIGQIKKTVRAFVSHDRELAKEVIEDDVTLNNFETKL 60
MLR+KF+EELDKLHNQFY+MG+E + QI KIVRAFVSHDRELAKEVIE+D T+NNFETKL
MLRTKFEEELDKLHNQFYSMGMEVLAQINKTVRAFVSHDRELAKEVIEEDDTINNFETKL 60

BEKKSLEITALQQPVSQDLRTVITVLKATSDVERMGDHARAVAKATIRMKGEERIPAVELE 120
EKKSLEITALQQPVS DLR VITVLKA+SD+ERMGDHAA++AKATIRMKGEERIP VE +
EKKSLEIIALQQPVSNDLRMVITVLKASSDIERMGDHAASIAKATIRMKGEERIPVVEEQ 120

INNMGKAVKNMLEEALTAY INGDDEKAYEVAAMDEIVDDYFRDIQKMVVETIQKHPDVAF 180
IN MGKAVK M+EEAL; AYIN DD KAYE+AA DEI+D YFR+IQ + VE I+K PD F
INLMGKAVKQMVEEALNAYINADDTKAYEIAASDEI IDQYFRNIQTLAVEEIRKSPDAVF 180

ARKEYFQVLMHLERIGDYGKNICEWIVYLKTGKIIEL 217
A KEYFQVLM+LERIGDY +NICEWIVYLKTGKIIEL
AGKEYFQVLMYLERIGDYARNICEWIVYLKTGKIIEL 217

vaccines or diagnostics.

Example 674

A DNA sequence (GBSx0714) was identified in S.agalactiae <SEQ ID 2071> which encodes the amino
acid sequence <SEQ ID 2072>. This protein is predicted to be aminopeptidase N. Analysis of this protein

sequence reveals the following:

Possible site: 30
s>»>> Seems to have no N-terminal signal sequence

PCT/GB01/04789

encodes the amino acid
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Final Results -----
bacterial cytoplasm --- Certainty=0.2845(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --~- Certainty=0.0000(Not Cleaxr) < succs

PCT/GB01/04789

The protein has homology with the following sequences in the GENPEPT database:

>GP: CAB50785 GB:AJ007700 aminopeptidase N [Streptococcus thermophilus]
Identities = 556/847 (65%), Positives = 673/847 (78%), Gaps = 4/847 (0%)

Query:
Sbjct:
Query:
Sbict:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:

Query:

3

4

63

64

123

124

183

184

243

244

303

304

362

364

422

424

482

484

542

542

602

602

662

662

722

722

782

781

842

TVEHFVIKFVPENYNLFLDINRQTKTFSGNVAVSGEATLDNNISFHQKGLTIKSVLLDNQP
+V  F+ F+PENYNLFLDINR KTF+GNVA++GEA+DN+IS HQK LTI SVLLDN+
SVARFIESFIPENYNLFLDINRSEKTFTGNVAITGEAIDNHISLHQKDLTINSVLLDNES

LDFQLDEDNEAMHIQLHETGSMVLVFEFSGHITDNMTGMYPSYYTVNGIKKEVISTQFES
L+FQ+D+ NEA HI+L ETG + + EFSG ITDNMTG+YPSYYT NG KKE+ISTQFES
LNFQMDDANEAFHIELPETGVLTIFIEFSGRITDNMTGIYPSYYTYNGEKKEIISTQFES

HFAREVFPSIDEPEAKATFDLSLKFDOKEGEIALSNMPEINAEQRQETGLWTFDTTPKMS
HFARE FP +DEPEAKATFDLSLKFD +EG+ ALSNMPEIN+ R+ETG+WTF+TTP+MS
HFAREAFPCVDEPEAKATFDLSLKFDAEEGDTALSNMPEINSHLREETGVWTFETTPRMS

SYLLAFALGELHGKTTHTKNGTLVGSYATKAHQLNELDFSLDIVVRVIEFYEDYFGVRYP
+YLLAF G LDHGKT TKNGT VG +AT A N +DF+LDI VRVIEFYEDYF V+YP
TYLLAFGFGALHGKTAKTKNGTEVGVFATVAQAENSVDFALDIAVRVIEFYEDYFQVKYP

IPQSLHVALPDFSAGAMENWGLVTYREVYLLVDENSSVSSROOVALVVAHE I AHQWFGNL
IP S H+ALPD SAGAMENWGLVTYREVYLLVDENSS +SRQQVALVVAHE+AHQWEGNL
IPLSYHLALPDLSAGAMENWGLVTYREVYLLVDENSSAASRQOVALVVAHELAHOWEFGNL

VIMKWWDDLWLNESFANMMEYVSIDYIEPKLNIFEDFQTG-GLPLALKRDATDGVQSVHV
VITMKWWDDLWLNESFANMMEYVS++ IEP NIFE F G+P AL+RDATDGVQSVH+
VIMKWWDDLWLNESFANMMEYVSVNAIEPSWNIFEGFPNKLGVPNALORDATDGVQSVHM

EVNHPDEINTLFDPAIVYAKGSRLMHMLRRWLGDTDFAAGLKIYFEKHQYQONTIGRDLWN
EVNHPDEINTLFD AIVYAKGSRLMHMLRRWLGD FA GLK YFEKHQY NT+GRDLWN
EVNHPDEINTLFDSAIVYAKGSRLMHMLRRWLGDEAFAKGLKAYFEKHQYNNTVGRDLWN

ALSQTSGKDVAAFMDSWLEQPGYPVMAAKIEEDELILTQKQFFIGEHEDKSRLWQIPLNS

ALS+ SGKDV++FMD+WLEQPGYPV+4+A++ +D LIL+QKQFFIGEHEDK RLW+IPLN+

ALSEASGKDVSSFMDTWLEQPGYPVVSAEVVDDTLILSQKQFFIGEHEDKGRLWEIPLNT

NWEGIPEILTEETVVIPNFSQLAEKNKENGALRFNTENTAHY ITNYQGQLLEHI ISDLPL
NW G+P+ L+EE + IPN+SQLA +N NG LR NT NTAHYIT+YQGQLL++I+ D
NWNGLPDTLSEERIEIPNYSQLATEN- -NGVLRLNTANTAHYITDYQGQLLDNILEDFAN

MDNISKLQIVQERHLLAESGMISYSSLIPLVSLLSQETSYLVNSAIKSVIDGLSLFVQED
+D +SKLQI+QER LLAESG ISY+SL+ L+ L+ +E S+L++ A ++ GL ¥+ ED
LDTVSKLQILQERRLLAESGRISYASLVGLLDLVEKEESFLISQAKSQILAGLKRFIDED

SQDEFDFKEFVNKLSAFNFNRLGFEKREGEGDDSEMVRHLSLSLALYSDNEHATEEAHHT
++ B +K V++ +F RLGF+ +EGE D+ EMVR +LS + 4D + + A ++
TEAEVHYKALVSRQFONDFERLGFDAKEGESDEDEMVRQTALSYLIEADYQPTVLAAANV

FKAHENNIAATPAATRLLVLTNEMKHFESKELSHLLLETYSTTTDGNFKRQLASALSHTT
F+AH+ NI +IPA+IR LVL N+MK S L + Y T D NF+RQL ALS+
FOAHKENTESIPASIRGLVLINQMKQENSLSLVEEY INAYVATNDSNFRRQLTQALSYLK

DSKTLKKLLSDWKNKDIVKPODLAMSWYATFLKNSFTQESVWEWAQENWEWI KATLGGDM
+ + L +L K+K++VKPQDL + WY FL SF QE+VW+WA+ENWEWIKA LGGDM
NQEGLDYVLGQLKDKNVVKPODLYL -WYMNFLSKSFAQETVWDWAKENWEWIKAALGGDM

SFDKFVIYPSSSFKTEERLEQYKNFFEPQLSDMAISRNISMGIKEISARVLLITKQKEEV
SFD FV P+ FK +ERL+QY FFEPQ SD A+ RNI MGIK I+ARV LI K+K V
SFDSFVNIPAGIFKNQERLDQYIAFFEPQTSDKALERNILMGIKTIAARVDLIEKEKARY

INTIKKY 848

62

63

122
123
182
183
242
243
302
303
361
363
421
423
481
483
541
541
601
601
661
661
721
721
781
780
841

840
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+ +K Y

Sbjct: 841 ESALKDY 847

A related DNA sequence was identified in S.pyogenes <SEQ ID 2073> which encodes the amino acid

sequence <SEQ ID 2074>. Analysis of this protein sequence reveals the following:

Pogsible gite: 50
>>> Seems to have no N-terminal signal sequence

Final Results ----~

PCT/GB01/04789

bacterial cytoplasm --- Certainty=0.1098 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below:

Identities

Query:
Sbjct:
Query:
Sbijct:
‘Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Shijct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:

Query:

1

21

61

81

121

141

181

201

241

261

301

321

361

381

421

441

481

501

541

559

601

619

661

679

721

= 576/848 (67%), Positives = 692/848 (80%), Gaps = 3/848 (0%)

MKTVEHFVTKFVPENYNLFLDINRQTKTEFSGNVAVSGEALDNNISFHQKGLTIKSVLLDN
MKTVEH + FVPENYN+FLDINRQTKTF+GNVA++GEALDN+++FHQK L IKS+LLDN
MKTVEHLIETFVPENYNIFLDINRQTKTFTGNVAINGEALDNHVAFHQKDIDIKSILLDN

QPLDFQLDEDNEAMHIQLHETGSMVLVFEFSGHITDNMTGMY PSYYTVNGIKKEVISTQF
+ + +Q+D DNE + ++L ETG M LV EFSG ITDNMTG+YPSYYT NG KKEVISTQF
EAVIYQVDNDNEVVRVELPETGMMTLVIEFSGSITDNMTGIYPSYYTKNGEKKEVISTQF

ESHFAREVFPSIDEPEAKATFDLSTLKFDQKEGEIALSNMPEINAEQRQETGLWTFDTTPK
ESHFARE FP IDEP+AKATFDLSL FDQ+ GEIALSNMPE+N ++R+ETGLWTFDTT +
ESHFAREAFPCIDEPQAKATFDLSLTFDQEIGEIALSNMPEVNIDRREETGLWIFDTTLR

MSSYLLAFALGELHGKTTHTKNGTLVGSYATKAHQLNELDFSLDIVVRVIEFYEDYFGVR
MSSYLLAFALGELHGKT +K GT VG YAT AH L+ LDFSLDI VRVI FYEDYFGV
MSSYLLAFALGELHGKTVESKKGTTVGVYATTAHPLSSLDFSLDIAVRVINFYEDYFGVH

YPIPQSLHVALPDFSAGAMENWGLVTYREVYLLVDENSSVSSRQOVALVVAHETAHQWEFG
YPIPQSL++ALPDFS+GAMENWGL+TYRE+YLLVDENS+V SRQQOVALV+AHEIAHQWFG
YPIPQSLNIALPDFSSGAMENWGLITYREIYLLVDENSTVQSRQQVALVIAHEIAHQWFG

NLVTMKWWDDLWLNESFANMMEYVSIDYIEPKLNIFEDFQTGGLPLALKRDATDGVQSVH
NLVTMKWWDDLWLNESFANMMEYVSI+ IEP I EDFQTGG+PLALKRDATDGVQSVH
NLVIMKWWDDLWLNESFANMMEYVSIEATEPSWKIIEDFQTGGIPLALKRDATDGVQSVH

VEVNHPDEINTLFDPAIVYAKGSRLMHMLRRWLGDTDFAAGLKIYFEKHQYQONTIGRDLW
VEVNHPDEINTLFDPAIVYAKGSRLMHMLRR++GD DFA GL YFEK+QY+NT+GRDLW
VEVNHPDEINTLEFDPAIVYAKGSRLMHMLRRFIGDRDFAIGLHHYFEKYQYRNTVGRDLW

NALSQTSGKDVAAFMDSWLEQPGYPVMAAKIEEDELILTQKQFFIGEHEDKSRLWQIPLN
N LS TSGKDVAAFMD+WLEQPGYPV+ A++E D+LIL+QKQFFIG+ E+K RLW IPLN
NILSDTSGKDVAAFMDAWLEQPGYPVLTARLENDQLILSQKQFFIGKGEEKGRLWPIPLN

SNWEGIPEILTEETVVIPNFSQLAEKNKENGALRFNTENTAHY ITNYQGQLLEHIISDLP
+NW G+PE LTE +VIPNFSQLA +N+ GALRFN +NTAHYIT+YQG LL+ ++++L
TNWHGLPETLTEAEMVIPNFSQLAAENE - -GALRFNIDNTAHYITDYQGSLLDALVTELA

TMDNISKLQIVQERHLLAESGMISYSSLIPLVSLLSQETSYLVNSAIKSVIDGLSLFVQE
+DN S LQO++QER LLA+SG+ISY+ L+ L++ L SY+V A++ V+ GL F+ E
QLDNTSALQVIQERRLLADSGLISYAELVDLIAQLDDSKSYMVAEAVQQVVSGLKRFIDE

DSQDEFDFKEFVNKLSAFNFNRLGFEKREGEGDDSEMVRHLSLSLALYSDNEHAIEEAHH
S E F v o+ +FN+ GFEK+ E D+ EMVR ++L ++N+ I+
GSLAEKSFNRLVITIYOEDFNQHGFEKKADESDEDEMVRQVALGRLWLAENQTIIDGLRT

IFKAHENNIAAIPAATRLLVLTNEMKHFESKELSHLLLETYSTTTDGNFKRQLASAT.SHT
IF+A++NNIA+IPAA+R LVL N+MK+FE+ L + ETY TIDN + L A ST
IFEAYQNNIASIPAAVRRLVLANQMKYFETDSLVDIYFETYVATTDNNLRSDLTVAFSQT

TDSKTLKKLLSDWKNKDIVKPQDLAMSWYATFLKNSFTQESVWEWAQENWEWIKATLGED

60

80

120

140

180

200

240

260

300

320

360

380

420

440

480

500

540

558

600

618

660

678

720

738

780
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Sbjct: 739
Query: 781
Sbjct: 798
Query: 841

Sbjct: 858

1
-767-

T++++L K+KDI+KPQDL+ WY L SFTQ+ +WEWA+ENW+WIK+ LGGD
KQPTTIRRILVSLKDKDI IKPQDLSY-WYNALLGQSFTQDI IWEWARENWDWIKSALGGD

MSFDKFVIYPSSSFKTEERLEQYKNFFEPQLSDMATSRNISMGIKEISARVLLITKQKEE
MSFDKFVIYP+S+FKT + L +YK+FFEP+L DMAISRNI+MGI EI ARV LITK+KE
MSFDKFVIYPASNFKTPKHLAEYKSFFEPKLDDMAISRNITMGINEIEARVALITKEKEA

VINTIKKY 848
VI + ¥
VIAALSHY 865

PCT/GB01/04789

797
840

857

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 675

A DNA sequence (GBSx0715) was identified in S.agalactiae <SEQ ID 2075> which encodes the amino
acid sequence <SEQ ID 2076>. This protein is predicted to be response regulator (trcR). Analysis of this

protein sequenc

Possible si

e reveals the following:

te: 59

>>> Seems to have no N-terminal sigmal seguence

————— Final

Results -----
bacterial cytoplasm --- Certainty=0.2741(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAAR446
Identities

Query: 1
Sbjct: 1
Query: 61
Sbjct: 61
Query: 121
Sbjct: 121
Query: 181

Sbjct: 181

5 GB:X77249 response regulator [Streptococcus pneumoniael
= 198/224 (88%), Positives = 213/224 (94%)

MIKILLIEDDLSLSNSVFDFLDDFADVMQIFDGEEGLYEAESGVYDLILLDLMLPEKNGF
MIKILL+EDDL LSNSVFDFLDDFADVMQ+FDGEEGLYEAESGVYDLILLDIMLPEKNGE
MIKILLVEDDLGLSNSVFDFLDDFADVMQVFDGEEGLYEARSGVYDLILLDLMLPEKNGF

QVLKELREKGITTPVLIMTAKESIDDKGQOGFDLGADDYLTKPFYLEELKMRIQALLKRSG
QVLKELREKGITTPVLIMTAKES+DDKG GF+LGADDYLTKPFYLEELKMRIQALLKRSG
QVLKELREKGITTPVLIMTAKESLDDKGHGFELGADDYLTKPFYLEELKMRIQALLKRSG

KFNDNSLIYGDIRVDMSTNSTFVNQTEVELLGKEFDLLVYFLONONVILPKSQIFDRIWG
KFN+N+L YG+I V++STN+ V T VELLGKEFDLLVYFLONONVILPK+QIFDR+WG
KFNENTLTYGNIVVNLSTNTVKVEDTPVELLGKEFDLLVYFLONQNVILPKTQIFDRLWG

FDSDTTISVVEVYVSKVRKKLKGTLFSENLOQTLRSVGYILKHVE 224
FDSDTTISVVEVYVSKVRKKLKGT F+ENLQTLRSVGY+LK V+
FDSDTTISVVEVYVSKVRKKLKGTTFAENLQTLRSVGYLLKDVQ 224

A related DNA sequence was identified in S.pyogenes <SEQ ID 2077> which
sequence <SEQ ID 2078>. Analysis of this protein sequence reveals the following:

Posgible si

te: 59

>>> Seems to have no N-terminal signal sequence

----- Final

60
60
120
120
180

180

encodes the amino acid

Results -----
bacterial cytoplasm --- Certainty=0.2689 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below:

Identities

= 180/224 (80%), Positives = 200/224 (88%)
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Query:
Sbjct:
Query:
Sbjct:
Query:
Shijct:
Query:

Sbhict:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

61

61

121

121

181

181

-768-

MIKILLIEDDLSLSNSVFDFLDDFADVMQIFDGEEGLYEAESGVYDLILLDLMLPEKNGF
MIKILL+EDDLSLSNS+FDFLDDFADVMQ+FDG+EGLYEAESG+YDLILLDLMLPEKNGF
MIKILLVEDDLSLSNSIFDFLDDFADVMQVEFDGDEGLYEAESGIYDLILLDLMLPEKNGE

QVLKELREKGITTPVLIMTAKES IDDKGQGFDLGADDYLTKPFYLEELKMRIQALLKRSG
QVLKELREK I PVLIMTAKE +DDKG GF+LGADDYLTKPFYLEELKMRIQALLKR+G
QVLKELREKDIKIPVLIMTAKEGLDDKGHGFELGADDYLTKPFYLEELKMRIQALLKRTG

KFNDNSLIYGDIRVDMSTNSTFVNQTEVELLGKEFDLLVYFLONONVILPKSQIFDRIWG
KF D ++ +G++ VD++ v VELLGKEFDLLVY LONQNVILPK+QIFDR+WG
KFADKNISFGNLVVDLARKEVKVEGKVVELLGKEFDLLVYLLONONVILPKTQIFDRLWG

FDSDTTISVVEVYVSKVRKKLKGTLFSENLQTLRSVGYILKHVE 224
FDSDTTISVVEVY+SK+RKKLKGT F LOTLRSVGYILK+ E
FDSDTTISVVEVYISKIRKKLKGTCFVNRLOTLRSVGYILKNNE 224

vaccines or diagnostics.

Example 676

A DNA sequence (GBSx0716) was identified in S.agalactiae <SEQ ID 2079> which encodes the amino
acid sequence <SEQ ID 2080>. This protein is predicted to be histidine kinase. Analysis of this protein

sequence reveals the following:

Pogsible site: 34
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -9.18  Transmembrane 22 - 38 ( 17 - 46

INTEGRAL Likelihood

-4.94 Transmembrane 182 - 198 ( 178 - 201

Final Results -----

PCT/GB01/04789

60

120

120

180

180

)
)

bacterial membrane --- Certainty=0.4673 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAA54466 GB:X77249 histidine kinase [Streptococcus pneumoniae]
Identities = 218/420 (51%), Positives = 305/420 (71%), Gaps = 4/420 (0%

Query:
Sbhijct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbhijct:

Query:

17

15

75

75

134

135

193

195

253

255

313

315

373

SHFIHFFTVFSGIFLVMTVIILQVMRYGVYSSVDSSLKYISTHPKNYINMVMSRTAAY -~
S+FI F VF+ IF MT+IILQVM +Y4+SVD L 4S8 +P+ I + ++R
SYFIRNFGVFTLIFSTMTLIILQVMHSSLYTSVDDKLHGLSENPQAVIQLAINRATERIK

-LDNSNIASVKLKPGGQTVANTDIILFTSEEEVINYFDAFSNYQFLKPNKKNLGGISELT
LN+ + K+ +NT++ILF  + + + F +K KK LG I ++
DLENARADASKVEIKPNVSSNTEVILFDKDFTQLLSGNRFLGLDKIKLEKKELGHIYQIQ

LTNIFGQDETYHAVTVKVN-NPAYPNVTYMTAIVNIDQLVNAKERYEKIIIFVMTTFWII
+ N +GO+E Y + ++ N + N+ Y ++N QL A +++BE++I+ VM +FWI+
VFNSYGQEEIYRVILMETNISSVSTNIKYAAVLINTSQLEQASQKHEQLIVVVMASEFWIL

SIGASIYLAKWAQKPIIENYERQKAFVENASHELRTPLAVLONRLETLFRKPNATILENS
S+ AS+YLA+ + +P++E+ ++Q++FVENASHELRTPLAVLONRLETLFRKP ATI++ S
SLLASLYLARVSVRPLLESMQKQQSFVENASHELRTPLAVLONRLETLFRKPEATIMDVS

ENIASSLDEVRNMRILTTNLLNLARRDDGIKPELAVIKPTLFDSIFENYDLITQENGKNF
E+IASSL+EVRNMR LTT+LLNLARRDDGIKPELA + + F++ F NY++I EN + F
ESIASSLEEVRNMRFLTTSLLNLARRDDGIKPELAEVPTSFFNTTFINYEMIASENNRVE

TGHNMIQDSFKTDKTLLKQLMTILFDNAIKYTDNDGSIDFTISETDKYLFLETADNGPGI
NI + TD+ LLKQLMTILFDNA+KYT+ DG IDF IS TD+ L+L ++DNG GI
RFENRIHRTIVTDQLLLKQLMTILFDNAVKYTEEDGEIDFLISATDRNLYLLVSDNGIGI

SEEDKVRIFDRFYRVDKARTRQQGGFGLGLSLAQQIVNSLRGNITVIDNKPRGSIFKIKL

)

74

74

133

134

192

194

252

254

312

314

372

374

432
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S EDK +IFDRFYRVDKARTRQ+GGFGLGLSLA+QIV++L+G +TV DNKP+G+IF++K+

PCT/GB01/04789

Sbjct: 375 STEDKKKIFDRFYRVDKARTRQKGGFGLGLSLAKQIVDALKGTVIVKDNKPKGTIFEVKI 434

A related DNA sequence was identified in S.pyogenes <SEQ ID 2081> which encodes the amino acid

sequence <SEQ ID 2082>. Analysis of this protein sequence reveals the following:

Possible site: 57
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood =-11.09 Transmembrane 19 - 35 ( 14 - 44)
INTEGRAL Likelihood =-10.24 Transmembrane 185 - 201 ( 182 - 206)

Final Results ---~-

bacterial membrane --- Certainty=0.5437 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000{Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) < succs

The protein has homology with the following sequences in the databases:

>GP:CAA54466 GB:X77249 histidine kinase [Streptococcus pneumoniae]
Identities = 223/436 (51%), Positives = 313/436 (71%), Gaps = 5/436 (1%)

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
’Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:

Sbjct:

2

3

62

63

122

119

181

179

241

239

301

299

361

359

421

419

NKLKKEILSDNYNHFFHFFAVFTGIFVIMTIIILQIMRFGVYSSVDSSLVSVSNNASSYA
+KLKK +D++++F F VFT IF MT+IILQ+M +Y¥+SVD L +S N +
SKLKKTWYADDFSYFIRNFGVFTLIFSTMTLIILQVMHSSLYTSVDDKLHGLSENPQAVT

NRTMARISSFYFDTENNIIKALPDSDSSKLLGTPAANTDIILFSANGTILNAFDAFSNYQ
+ R + D EN A D+ ++ ++NT++ILF + T L + + F
QLAINRATEEIKDLEN- - - -ARADASKVEIKPNVSSNTEVILFDKDFTQLLSGNRFLGLD

NFHLDKRRLGSIETTSLMNFYGOEEKYHTITVGVHIKNYPA - VAYMMAVVNVEQLDRANE
L+K+ LG I + NYGQEE Y I + +I + + Y ++N  QL++A++
KIKLEKKELGHIYQIQVFNSYGQEEIYRVILMETNISSVSTNIKYAAVLINTSQLEQASQ

RYERIIITVMSVFWLISILASIYIAKWSRKPILESYEKQKMFVENASHELRTPLAVLONR
+4+E++I+4+VM+ FW++S+LAS+YLA+ S +P+LES +KQ+ FVENASHELRTPLAVLONR
KHEQLIVVVMASFWILSLLASLYLARVSVRPLLESMQKQOQSFVENASHELRTPLAVLONR

LESLFRKPNETILENSEHLASSTLDEVRNMRILTTNLLNLARRDDGINPQWTHLDTDFEFNA
LE+LFRKP TI++ SE +ASSL+EVRNMR LTT+LLNLARRDDGI P+ + T FFN
LETLFRKPEATIMDVSESIASSLEEVRNMRFLTTSLLNLARRDDGIKPELAEVPTSFFNT

IFENYELVAKEYGKIFYFQNQVNRSLRMDKALLKQLITILFDNAIKYTDKNGIIEIIVKT
F NYE++A E ++F F+N+++R++ D+ LLKQL+TILFDNA+KYT+++G I+ ++
TFTNYEMIASENNRVFRFENRIHRTIVTDQLLLKQLMTILFDNAVKYTEEDGEIDFLISA

TDKNLIISVIDNGPGITDEEKKKI FDRFYRVDKARTRQTGGFGLGLALAQQIVMSLKGNT
TD+NL + V DNG GI+ E+KKKIFDRFYRVDKARTRQ GGFGLGL+LA+QIV +LKG +
TDRNLYLLVSDNGIGISTEDKKKIFDRFYRVDKARTRQKGGFGLGLSLAKQIVDALKGTV

TVKDNDPKGSIFEVKL 436
TVKDN PKG+IFEVK+
TVKDNKPKGTIFEVKI 434

An alignment of the GAS and GBS proteins is shown below:

61

62

121

118

180

178

240

238

300

298

360

358

420

418

Identities = 265/436 (60%), Positives = 334/436 (75%), Gaps = 10/436 (2%)

Query:
- Sbjct:
Query:
Sbjct:

Query:

7
1
64
61

117

ISKFKKNV-8DS~-HFIHFFTVFSGIFLVMTVIILQVMRYGVYSSVDSSLKYISTHPKNY
++K KK + SD+ HF HFF VF+GIF++MT+IILQ+MR+GVYSSVDSSL +8 + +Y

MNKLKKEILSDNYNHFFHFFAVFTGIFVIMTIIILQIMRFGVYSSVDSSLVSVSNNASSY
INMVMSRTAAYLDNSNIASVKLKPG------- GQTVANTDIILFTSEEEVINYFDAFSNY
N M+R ++4+  ++ +K P G ANTDITILF++ ++N FDAFSNY

ANRTMARISSFYFDTENNIIKATLPDSDSSKLLGTPAANTDIILFSANGT ILNAFDAFSNY

QFLKPNKKNLGGISELTLTNIFGODETYHAVIVKVNNPAY PNVTYMTAIVNIDQLVNAKE
Q +K+ LG I +I N +GQ+E YH +TV V+ YP V YM A+VN++QL A E

63

60

116

120

176
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Sbjct:
Query:
Sbjct:
Query:
Sbhijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbict:

SEQ ID 2080 (GBS339d) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total
cell extract is shown in Figure 146 (lane 9; MW 73kDa). It was also expressed in E.coli as a His-fusion

121

177

181

237

241

297

301

357

361

417

421

-770-

ONFHLDKRRLGSIETTSLMNFYGQEEKYHTITVGVHIKNY PAVAYMMAVVNVEQLDRANE

RYEKIIIFVMTTFWIISIGASIYLAKWAQKPIIENYERQKAFVENASHELRTPLAVLONR
RYE+III VM+ FW+ISI ASIYLAKW++KPI+E+YE+QK FVENASHELRTPLAVLONR
RYERIIITIVMSVFWLISILASIYLAKWSRKPILESYEKQKMFVENASHELRTPLAVLONR

LETLFRKPNATILENSENIASSLDEVRNMRILTTNLLNLARRDDGIKPELAVIKPTLEDS
LE+LFRKPN TILENSE++ASSLDEVRNMRILTTNLLNLARRDDGI P+ + Fat
LESLFRKPNETILENSEHLASSLDEVRNMRILTTNLLNLARRDDGINPQWTHLDTDFFNA

IFENYDLITQENGKNFTGHNMIQDSFKTDKTLLKQLMTILFDNAIKYTDNDGSIDFTISE
IFENY+L+ +E GK F N + S + DK LLKQL+TILFDNAIKYTD +G I+ +
IFENYELVAKEYGKIFYFONQVNRSLRMDKALLKQLITILFDNAIKYTDKNGITIEIIVKT

TDKYLFLEIADNGPGISEEDKVRIFDRFYRVDKARTRQQGGFGLGLSLAQQIVNSLRGNI
TDK L + + DNGPGI++E+K +IFDRFYRVDKARTRQ GGFGLGL+LAQQIV SL+GNI
TDKNLLISVIDNGPGITDEEKKKIFDRFYRVDKARTROTGGFGLGLALAQQIVMSLKGNI

TVIDNKPRGSIFKIKL 432
TV DN P+GSIF++KDL
TVKDNDPKGSIFEVKL 436

PCT/GB01/04789

180
236
240
296
300
356
360
416

420

product. SDS-PAGE analysis of total cell extract is shown in Figure 185 (lane 5; MW 73kDa).

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 677

A DNA sequence (GBSx0717) was identified in S.agalactiae <SEQ ID 2083> which encodes the amino

acid sequence <SEQ ID 2084>. Analysis of this protein sequence reveals the following:

Possible site: 39
>>> Seems to have no N-terminal signal sequence

A related GBS nucleic acid sequence <SEQ ID 9813> which encodes amino acid sequence <SEQ 1D 9814>

Final Results -----

bacterial cytoplasm --- Certainty=0.1783 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAB48049 GB:U88582 Y1xM [Streptococcus mutans]

Identities
Query:
Sbjct:
Query:

Sbjct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2085> which encodes the amino acid

1

1

61

61

= 95/110 (86%), Positives = 103/110 (93%)

MEIEKTNRMNALFEFYAAT.LTDKQMNYIELYYADDYSLAEIARESGVSRQAVYDNIKRTE
MEIEKTNRMNALFEFYAALLTDKOMNYIELYYADDYSLAETIAEE VSRQAVYDNIKRTE
MEIEKTNRMNALFEFYAALLTDKQMNYIELYYADDYSLAEIAEEFDVSRQAVYDNIKRTE

KILEAYEMKLHMYSDY IVRSQIFDDILEKYTDDAFLOEKISILSSIDNRD 110
KILE YEMKLHMYSDY+VRS+IFD I++KY +D +LQ KISIL+-+IDNRD
KILEDYEMKLHMYSDYVVRSEIFDAIMKKYPNDPYLONKISILTTIDNRD 110

sequence <SEQ ID 2086>. Analysis of this protein sequence reveals the following:

Possible site: 54
>>> Seems to have no N-terminal signal sequence

60

60
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-771-
————— Final Results -----
bacterial cytoplasm --- Certainty=0.1767 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below: "

Identities = 95/110 (86%), Positives = 103/110'(93%)

Query: 1 MEIEKTNRMNALFEFYAALLTDKQMNYIELYYADDYSLAEIAEESGVSRQAVYDNIKRTE 60
MEIEKTNRMNALFEFYAALLTDKOMNYIELYYADDYSLAEIA+E GVSRQAVYDNIKRTE
Sbjct: 4 MEIEKTNRMNALFEFYAALLTDKQMNYIELYYADDYSTARIADEFGVSRQAVYDNIKRTE 63

Query: 61 KILEAYEMKLHMYSDYIVRSQIFDDILEKYTDDAFLQEKISILSSIDNRD 110
KILE YEMKLHMYSDY+VRS+IFDD++ Y D +LOQEKISIDL+SIDNR+
Sbjct: 64 KILETYEMKLHMYSDYVVRSEIFDDMIAHYPHDEYLQEKISILTSIDNRE 113

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 678

A DNA sequence (GBSx0719) was identified in S.agalactiae <SEQ ID 2087> which encodes the amino
acid sequence <SEQ ID 2088>. This protein is predicted to be signal recognition particle protein (ffh).

Analysis of this protein sequence reveals the following:

Possible site: 51
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.22  Transmembrane 37 - 53 ( 37 - 53)

————— Final Results -----

bacterial membrane --- Certainty=0.1086 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAB48050 GB:U88582 Ffh [Streptococcus mutans]
Identities = 437/522 (83%), Positives = 484/522 (92%), Gaps = 7/522 (1%)

Query: 1 MAFESLTERLOGVFKNIRGKKKLSEKDVQEVTKEIRLAULEADVALPVVKTFIKHVRERA 60
MAFESLTERLQGVFKN+RGK+KLSEKDVQEVTKEIRLALLEADVALPVVK FIK VR+RA
Sbjct: 1 MAFESLTERLQGVFKNLRGKRKLSEKDVQEVTKEIRLALLEADVALPVVKEFIKRVRKRA 60

Query: 61 VGHEIIDTLDPTQQIVKIVNEELTDLLGAETSEIEKSPKIPTIIMMVGLQGAGKTTFAGK 120
VGHE+IDTLDP+QQI+KIVNEELT +LG+ET+EIEKS KIPTIIMMVGLOGAGKITFAGK
Sbjct: 61 VGEHEVIDTLDPSQQIIKIVNEELTAVLGSETAEIEKSSKIPTIIMMVGLQGAGKTTFAGK 120

Query: 121 LANKLIKEDNARPMMIAADIYRPAAIDQLKTLGSQINVPVFDMGTNHSAVEIVTKGLEQA 180
LANKL+KE+NARP+MIAADIYRPAAIDQLK LG QINVPVFDMGT HSAVEIV++GL QA
Sbjct: 121 LANKLVKEENARPIMIAADIYRPAAIDQLKILGQQINVPVFDMGTEHSAVEIVSQGLAQA 180

Query: 181 RENRNDYVLIDTAGRLQIDATLMQELHDVKATAQPNEILLVVDSMIGQEAANVAEEFNRQ 240
+ENRNDYVLIDTAGRLQID LM EL D+KA+A PNEILLVVDSMIGQEAANVA EFN+Q
Sbjct: 181 KENRNDYVLIDTAGRLQIDEKLMTELRDIKALANPNEILLVVDSMIGQEAANVAREFNQQ 240

Query: 241 LSISGVVLTKIDGDTRGGAALSVREITGKPIKFTGTGEKITDIETFHPDRMASRILGMGD 300
L ++GV+LTKIDGDTRGGAALSVR+ITGKPIKFTGTGEKITDIETFHPDRM+SRILGMGD
Sbjct: 241 LEVIGVILTKIDGDTRGGAALSVRQITGKPIKFTGTGEKITDIETFHPDRMSSRILGMGD 300

Query: 301 LLTLIERASQEYDEKRSMELAEKMRENTFDFNDFIDQLDQVONMGPMEDLLKMLPGMANN 360
. LLTLIE+ASQ+YDE++S ELAEKMREN+FDFNDFI+QLDQVONMG MED+LKM+PGMANN
Sbjct: 301 LLTLIEKASQDYDEQKSARLAEKMRENSFDFNDFIEQLDQVONMGSMEDILKMIPGMANN 360
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Query: 361
Sbjct: 361
Query: 421
Sbict: 421
Query: 480

Sbict: 475

A related DNA sequence was identified in S.pyogenes <SEQ ID 2089> which encodes the amino acid

-772-

PAMKNFKVDENEIARKRAIVSSMTPEERENPDLLNPSRRRRIAAGSGNTFVDVNKFIKDE.
PA+ N +VDE EIARKRAIVSSMTPEERENPDLI: PSRRRRIA+GSGNTFV+VNKFIKDF
PALANVEVDEGEIARKRAIVSSMTPEERENPDLLTPSRRRRIASGSGNTFVNVNKFIKDF

NQAKOMMQOGVMSGDMNKMMKKMG I DPNNL PKDMPGMDGMDMSNLEGMMGONGMPDLSSL -
NQAK+MMQGVMSGDMNK+MK+MGT +PNN+P + MD S LEGMMGQ GMPD+S L
NOAKKMMQGVMSGDMNKVMKOMGINPNNMP - - - — - - NNMDSSALEGMMGQGGMPDMSGLS

GGDMDFSQMFGGGLKGKVGAFAAKQSMKRMANKMKKAKKKRK 521
G +MD SQMFGGGLKGKVG FA KQSMK+MA +MKKAKK++K
GANMDVSQMFGGGLKGKVGEFAMKQSMKKMAKRMKKAKKRKK 516

sequence <SEQ ID 2090>. Analysis of this protein sequence reveals the following:

Possible site: 53
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.22 Transmembrane 39 - 55 ( 39 - 55)

————— Final Results ----~

PCT/GB01/04789

420

420

479

474

bacterial membrane --- Certainty=0.1086 (Affirmative) < suce>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 458/522 (87%), Positives = 489/522 (92%), Gaps = 4/522 (0%)

Query: 1
Sbjct: 3
Query: 61
Sbjct: 63
Query: 121
Sbjct: 123
Query: 181
Sbjct: 183
Query: 241
Sbjct: 243
Query: 301
Sbjct: 303
Query: 361
Sbjct: 363
Query: 421
Sbjet: 422
Query: 480

Sbijct: 480

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

MAFESLTERLQGVFKNIRGKKKLSEKDVQEVTKEIRLALLEADVALPVVKTFIKHVRERA
MAFESLT+RLQ VFK+IRGKKKLSE DVQEVTKEIRLALLEADVALPVVKTFIK VRERA
MAFESLTQRLODVFKHIRGKKKLSESDVQEVTKEIRLALLEADVALPVVKTFIKRVRERA

VGHEIIDTLDPTQQIVKIVNEELTDLLGAETSEIEKSPKIPTIIMMVGLOGAGKTTFAGK
+GHEIIDTLDPTQQI+KIVNEELT +LG+ET+EI+KSPKIPTIIMMVGLQGAGKTTFAGK
IGHEIIDTLDPTQQILKIVNEELTSILGSETAEIDKSPKIPTIIMMVGLQGAGKTTFAGK

LANKLIKEDNARPMMIAADIYRPAAIDQLKTLGSQINVPVFDMGTNHSAVEIVTKGLEQA
LANKLIKE+NARP+MIAADIYRPAAIDQLKTLG QINVPVFDMGT+HSAV+IV KGLEQA
LANKLIKEENARPLMIAADIYRPAAIDQLKTLGQQINVPVFDMGTDHSAVDIVRKGLEQA

RENRNDYVLIDTAGRLQIDATLMQELHDVKATAQPNEILLVVDSMICQEAANVAEEFNRQ
REN NDYVLIDTAGRLQID LM EL DVKA+AQPNEILLVVDSMIGQEAANVA EFN Q
RENHNDYVLIDTAGRLQIDEKLMGELRDVKALAQPNEILLVVDSMIGQOEAANVAYEFNHQ

LSISGVVLTKIDGDTRGGAALSVREITGKPIKFTGTGEKITDIETFHPDRMASRILGMGD
LSI+GVVLTKIDGDTRGGAALSVREITGKPIKFTG GEKITDIETFHPDRM+SRILGMGD
LSITGVVLTKIDGDTRGGAALSVREITGKPIKFTGIGEKITDIETFHPDRMSSRILGMGD

LLTLIERASQEYDEKRSMELAEKMRENTFDFNDFIDQLDQVQONMGPMEDLLKMLPGMANN
LLTLIE+ASQEYDEK+S+ELAEKMRENTFDFNDFI+QLDQVONMGPMEDLLKM+PGMA N
LLTLIEKASQEYDEKKSLELAEKMRENTFDFNDF IEQLDQVONMGPMEDLLKMI PGMAGN

PAMKNFKVDENEIARKRAIVSSMTPEERENPDLINPSRRRRIAAGSGNTEFVDVNKFIKDF
PA+ N KVDEN+IARKRAIVSSMTP ERENPDLLNPSRRRRIAAGSGN+FVD NKFIKDF
PALANTKVDENQIARKRAIVSSMTPAERENPDLLNPSRRRRIAAGSGNSFVD-NKFIKDF

NQAKQMMQGVMSGDMNKMMKKMGI DPNNLPKDMPGMDGM - DMSNLEGMMGQONGMPDLSSL
NOAK MMQGVMSGDM+KMMK MGI+PNNLPK+MP GM DMS+LEGMMGQ GMPDLS IL
NQAKSMMQOGVMSGDMSKMMKDMGINPNNLPKNMPA - -GMPDMSSLEGMMGQGGMPDLSGL

GGDMDFSQMFGGGLKGKVGAFAAKQSMKRMANKMKKAKKKRK 521
GGDMD SQ+FG G KGK+G FA KQ+MKR ANK+KKAKKKRK
GGDMDMSQLFGKGFKGKIGOFAMKQAMKROANKLKKAKKKRK 521

“vaccines or diagnostics.

60

62

120

122

180

182

240

242

300

302

360

362

420

421

479

479
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Example 679

A DNA sequence (GBSx0721) was identified in S.agalactiae <SEQ ID 2091> which encodes the amino
acid sequence <SEQ ID 2092>. This protein is predicted to be SatD. Analysis of this protein sequence
reveals the following:

Possible site: 49
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -1.28 Transmembrane 3 - 19 ( 2 - 19)

————— Final Results -----

bacterial membrane --- Certainty=0.1510(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 9811> which encodes amino acid sequence <SEQ ID 9812>

15

20

25

30

35

40

45

50

55

was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:ARG28336 GB:UB8582 SatD [Streptococcus mutans]

Identities = 106/222 (47%), Positives = 162/222 (72%), Gaps = 2/222 (0%

)

Query: 13 MYLALIGDIINSKQILERETFQQOSFQQOLMTELSDVYGEELISPFTITAGDEFQALLKPSK 72
+Y+A+IGD+I+SK I R QO+ + L+ +++ Y E L 8 FTIT GDEFQALL P+
Sbjct: 2 IYTAIIGDLISSKATITNRPKSQKQLKNLLNQINKKYKELLKSAFTITTGDEFQALLVPNP 61
Query: 73 KVFQIIDHIQLADLKPVNVRFGLGTGNIITSINSNESIGADGPAYWHARSAINHIHDKNDY 132
++FQIID I L KP +RFG+G+G+I+T IN +SIG+DGPAYWHAR+AI++IHDKNDY
Sbjct: 62 QIFQIIDEIALGFKPYQIRFGVGSGSILTEINPEQSIGSDGPAYWHARAATIDYIHDKNDY 121
Query: 133 GTVQVAICLDDEDONLELTLNSLISAGDFIKSKWITNHFQMLEHLILQODNYQEQFQHQKI, 192
G+ +A+ LD + + +  +N++++A +FIKSKWT 44ttt Lt Y+E+F H+K+
Sbject: 122 GSNHLAVDLEDTETSQQ--INAILAACEFIKSKWIVTQYEVIDGLLQAGIYEEKFSHKKM 179
Query: 193 AQLENIEPSALTKRLKASGLKIYLRTRTQAADLLVKSCTQTK 234
A+. ++ PS+ KRLK+SGLKIYLR + A LL+ + + K
Sbjct: 180 AEKLDLSPSSFNKRLKSSGLKIYLRNKKVATTLLLNAIRKEK 221

A related DNA sequence was identified in S.pyogenes <SEQ ID 2093> which
sequence <SEQ ID 2094>. Analysis of this protein sequence reveals the following:

Possible site: 38 ‘
>>> Seems to have no N-terminal signal sequence

Final Results -----

encodes the amino acid

bacterial cytoplasm --- Certainty=0.3744 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below:

Identities = 94/213 (44%), Positives = 137/213 (64%), Gaps = 3/213 (1%)

Query: 14 YLALIGDIINSKQILERETFQQSFQOLMTELSDVYGEELISPFTITAGDEFQALLKPSKK 73
Y+ALIGDII SKQ+ +R Q++ + +L+  + +IS ++T GDEFQ L +

Sbjct: 3 YIALIGDIIQSKQLTDRSKVOKTLAAYLDDLNKTFAPYITISKLSLTLGDEFQGLFQVDTP 62

Query: 74 - VFQIIDHIQLALKPVNVRFGLGTGNIITSINSNESIGADGPAYWHARSAINHIHDKNDYG 133
+F +ID I + + +RFG+G G+I+T IN + SIGADGPAYWHAR AI +IH KNDYG

Sbjct: 63 IFHLIDLINHHMD-IPIRFGVGVGSILTDINPDISIGADGPAYWHAREAIRYTHQKNDYG 121

Query: 134 TVQVAICLDDEDQONLELTLNSLISAGDFIKSKWITNHFQMLEHLILQDNYQEQFQHOKIA 193

+A L N 4+ DLNSL++AGD IK+ W + 444 + Lt Y+E F  Q+L
Sbjct: 122 NTTLA--LRTGHHNQDDVLNSLLAAGDAIKANWRASQWEIFDTLLDLGIVEEYFDQQORLG 179
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Query: 194 QLENIEPSALTKRLKASGLKIYLRTRTQAADLL 226
+ ++ SAD+XRLK+S +KIYLRTR A + L
Sbjct: 180 KQLSLSSSALSKRLKSSHVKIYLRTRQSALNCL 212

A related GBS gene <SEQ ID 8637> and protein <SEQ ID 8638> were also identified. Analysis of this
protein sequence reveals the following:

Lipop: Possible site: -1 Crend: 7
McG: Discrim Score: 4.96
GvH: Signal Score (-7.5): -5.46
Possible site: 49
>>> Seems to have an uncleavable N-term signal seqg
ALOM program count: 1 value: -1.28 threshold: 0.0
INTEGRAL Likelihood = -1.28  Transmembrane 3 - 19 { 1- 19)
PERIPHERAL Likelihood = 5.99 74
modified ALOM score: 0.76

**%* Reasoning Step: 3

————— Final Results -----

bacterial membrane --- Certainty=0.1510(Affirmative) < suces
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) < succs>

SEQ ID 8638 (GBS338) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 62 (lane 5; MW 30kDa). It was also expressed in E.coli as a GST-tfusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 68 (lane 11; MW 55kDa).

GBS338-GST was purified as shown in Figure 215, lane 3.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 680

A DNA sequence (GBSx0722) was identified in S.agaldctiae <SEQ ID 2095> which encodes the amino
acid sequence <SEQ ID 2096>. Analysis of this protein sequence reveals the following:

Possible gite: 14
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.6082(Affirmative) < suces
bacterial membrane --- Certainty=0.0000 (Not Clear) < succ>
bacterial outside --- Certainty=0.0000 (Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 681
A DNA sequence (GBSx0723) was identified in S.agalactiae <SEQ ID 2097> which encodes the amino
acid sequence <SEQ ID 2098>. Analysis of this protein sequence reveals the following:

Possible site: 30
>>> Seemg to have a cleavable N-term signal seq.
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INTEGRAL Likelihood = -9.87 Transmembrane 126 - 142 ( 124 - 154)
INTEGRAL Likelihood = -8.23 Transmembrane 45 - 61 ( 41 - 66)
INTEGRAL Likelihood = -5.10 Transmembrane 241 - 257 ( 236 - 257)
INTEGRAL NIiikelihood = -4.04 Transmembrane 199 - 215 ( 198 - 218)
INTEGRAL Likelihood = -0.22 Transmembrane 96 - 112 ( 96 - 112)
————— Final Results -----
bacterial membrane --- Certainty=0.4949 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) < succ>
The protein has homology with the following sequences in the GENPEPT database:
>GP:AAG28337 GB:U88582 SatE [Streptococcus mutans]
Identities = 54/103 (52%), Positives = 70/103 (67%), Gaps = 2/103 (1%)
Query: 1 MISDFLRDNPILTLLFCAHFLADFQWQSQSLADSKSHSWRGLWRHLLIVFLPLAATMILI 60
+IS FI, NP+LTLL AHFLADFQWQSQ +AD KS +W It RHL+IV LPL, L ++I
Sbict: 6 VISQFLSGNPVLTLLLIAHFLADFQWQSQKMADLKSSNWIYLIRHLIIVALPLILLSVVI 65
Query: 61 PETTLLNLSIWGSHIVIDSIKKLSYPWVEEGHF--QKAAFIID 101
P + L+ I+ SH++IDS K L + ++ F KA F+ID
Sbjct: 66 PHSFLVLSLIFLSHVLIDSGKLLLNSFYKDRSFIKTKAVFLID 108

A related DNA sequence was identified in S.pyogenes <SEQ ID 2099> which encodes the amino acid

sequence <SEQ ID 2100>. Analysis of this protein sequence reveals the following:

Possible site: 16
>>> Seems to have an uncleavable N-term signal seq

INTEGRAL Likelihood
INTEGRAL Likelihood
INTEGRAL Likelihood
INTEGRAL Likelihood
INTEGRAL Likelihood

Final

It

i

-7.59 Transmenbrane 125 -~ 141 ( 120 - 144)
-6.58 Transmembrane 222 ~ 238 ( 215 - 238)
-5.04 Transmembrane 47 -~ 63 ( 45 - 77)
-4.62 Transmembrane 172 - 195 ( 178 - 199)
-0.43 Transmemnbrane 67 -~ 83 ( 67 - 83)

Results -----
bacterial membrane --- Certainty=0.4036 (Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.

An alignment of the GAS and GBS proteins is shown below:

Identities
Query:
Sbhict:
Query:
Sbijct:
Query:
Sbijct:
Query:
Sbjct:
Query:

Sbijct:

2

5

62

65

119

120

179

164

239

220

= 109/256 (42%), Positives = 146/256 (56%), Gaps = 28/256 (10%)

ISDFLRDNPILTLLFCAHFLADFQWQSQSTLADSKSHSWRGLWRHLLIVFLPLAATMILIP
+8 +L P LTL H L+D+Q QSQ +AD K I, HL+ V +PL L ++IP
VSHYLAQTPTLTLFLICHVLSDYQLQSQQVADLKEKHLTYLGYHLIGVSIPLICLTLIIP

ETTLLNLSIWGSHIVIDSIKKL- - -SYPWVEEGHFQKAAFI IDQLAHYTCIIVFYHALPT
+ L++L + SH +ID +K S W E F++DQ H I
QAWLMSL,LVMISHALIDWLKPKMANSLKWKREW- - - - - IFLLDQCLHIAISSFAGLRLAG

YLPPNHWLLPIKHFIVIALVFIIITKPINIVFKIFFNKFQAKELSSLLTQEKTKIMKEKS
PN WL PI ++ L ++ITKP NIVFK+FF K+Q + +
VILPN-WL-PIS-ILMITVLFILLITKPTNIVFKLFFIKYQPDQGEKM- - - == ~=w~--~—~

EDHEETIEGAGAMIGNLERLIMAILLISGQYAAIGLVFTAKSIARYDKISKSQVFAEYYL
+TI GAGA IG LER+++ + +I GQ+A+IGLVFTAKSIARY+KIS+S FAEYYL
-=~--DTIIGAGATIGILERIVIGVCMIMGQFASIGLVFTAKSIARYNKISESPAFAEYYL

IGSLFSIISVLITHWL 254
IGSLFSI+SV I W+
IGSLFSILSVFIAAWL 235

61

64

118

119

178

163

238

219
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Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 682

A DNA sequence (GBSx0724) was identified in S.agalactiae <SEQ ID 2101> which encodes the amino
acid sequence <SEQ ID 2102>, Analysis of this protein sequence reveals the following:

Possible site: 30
>>> May be a lipoprotein

————— Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < suces
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD17886 GB:AF100456 hyaluronate-associated protein precursor
[Streptococcus equil
Identities = 358/521 (68%), Positives = 426/521 (81%), Gaps = 2/521 (0%)

Query: 1 MSSFNRKKLKFLGISLATLTATTVILVACGNESKNSGDNKV - INWYIPTEISTLDISKNT 59
M+ K K LG++ TL A+ L+ACGN+ S D K INWY PTEI TLDISKNT
Sbjct: 1 MIVLGTKACKRLGLAAVTL-ASVAATMACGNKQSASTDKKSEINWYTPTEIITLDISKNT 52

Query: 60 DAYSNLATIGNSGSNLLRIDKEGKPKPDLAKKVSVSSDGLTYTATLRDNLKWSDGSKLSAE 119
D YS LAIGNSGSNLLR D +GK +PDLA+KV VS DGLTYTATLRD LKWSDGS L+AE
Sbjct: 60 DITYSALAIGNSGSNLLRADAKGKLOPDLAEKVDVSEDGLTYTATLRDGLKWSDGSDLTAE 119

Query: 120 DFVYTWRRIVDPKTASEYAYLATESHLLNADKINSGDIKDLNKLGVTAKGNQVTFKLTSP 179
DFVY+W+R+VDPKTASEYAYLATESHL NA+ INSG DL+ LGV A GN+V F LT P
- Sbjct: 120 DFVYSWQRMVDPKTASEYAVIATESHLKNAEDINSGKNPDLDSLGVKADGNKVIFTLTEP 179

Query: 180 CPQFKYYLAFSNFMPQKQSYVEKVGKDYGTTSKNQIYSGPYLVKDWNGSNGKFKLVKNKY 239
PQFK L+FSNF+PQK+S+V+ GKDYGTTS+ QIYSGPY+VKDWNG++G FKLVKNK
Sbjct: 180 APQFKSLLSFSNFVPQKESFVKDAGKDYGTTSEKQIYSGPYIVKDWNGTSGTFKLVKNKN 239

Query: 240 YWDSKHVKTNSVIVQTIKKPDTAVQMYKQGQIDFAETSGTSAIYQANKNNKDVVDASDAR 299
YWD+K+VKT +V VQT+KKPDTAVQMYKQG++DFA ISGTSAIY ANK +KDVV +A
Sbjct: 240 YWDAKNVKTETVNVQTVKKPDTAVOMYKQGKLDFANISGTSAIYNANKKHKDVVPVLEAT 299

Query: 300 TTYIIYNQTGSVKALTNQKIRQALNLATDRKGVVKAAVDTGSTPAESLVPKKLAKLPNGE 359
T YI+¥YNQTG+++ I + KIRQALNLATDRKG+V AAVDTGS PA +LVP LAKL +G
Sbjct: 300 TAYIVYNQTGAIEGLNSLKIRQALNLATDRKGIVSAAVDTGSKPATALVPTGLAKLSDGT 359

Query: 360 DLSKYTAPGYTYNTSKAQKLFKEGLAEVGQSSLKLTITADSDSPAAKNAVDYVKSTWESA 419
DL+++ APGY Y+ +A KLFKEGLAE+G+ +L +TITAD+D+PAAK+AVDY+K TWE+A
Sbjct: 360 DLTEHVAPGYKYDDKEAAKLFKEGLAELGKDALTITITADADAPAAKSAVDYIKETWETA 419

Query: 420 LPGLTVEEKFVIFKQRLEDAKNENFDVVLFSWGGDYPEGSTFYGLFTTNSAYNYGKFSSK 479
LPGLTVEEKFV FKQRLED KN+NF+V + WGGDYP+GSTFYGLF + SAYNYGKF++
Sbjct: 420 LPGLTVEEKFVPFKQRLEDTKNONFEVAVVLWGGDYPKGSTFYGLFKSGSAYNYGKFTNA 479

Query: 480 EYDNAYQKAITTDALKPGDAANDYKTAEKALFDQSYYNPVY 520
+YD AY KA+TTDAL AA+DYK AEKAL+D + YNP+Y
Sbjct: 480 DYDAAYNKALTTDALNTDAAADDYKAAEKALYDNALYNPLY 520

There is also homology to SEQ ID 318. An alignment of the GAS and GBS proteins is shown below:

Identities = 138/524 (26%), Positives = 222/524 (42%), Gaps = 73/524 (13%)

Query: 7 KKLKFLG-ISLATLTATTVTLVACGNESKNSGDN--KVINWYIPTEISTLDISKNTDAYS 63
KK K+L +S+A L4 + L ACGN++ + G K + + +LD +
Sbjct: 5 KKSKWLAAVSVAILSVSA - - LAACGNKNASGGSEATKTYKYVFVNDPKSLDYTILTNGGGT 62
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Query: 64 NLAIGNSGSNLLRIDKEGKPKPDLAKKVSVSSDGLTYTATLRDNLKW--SDGSK~~-LSA 118
I LL D+ G P LAK VS DGLTYT TIRD + W +DG + ++A
Sbjct: 63 TDVITQMVDGLLENDEYGNLVPSLAKDWKVSKDGLTYTYTLRDGVSWYTADGEEYAPVTA 122

Query: 119 EDFVYTWRRIVDPKTASEYAYLATESHLLNADKINSGDIKDLNKLGVTAKGNQ-VTFKLT 177
EDFV + VD K+ + Y E + N +G++ D ++GV A ++ V + L
Sbjet: 123 EDFVTGLKHAVDDKSDALY- - -VVEDSIKNLKAYQNGEV-DFKEVGVKALDDKTVQYTLN 178

Query: 178 SPCPQFKYYLAFSNFMPQOKQSYVEKVGKDYGTTSKNQI -YSGPYLVKDWNGSNGKFKLVK 236
P + +8 P +++ CGKD+GIT + I +G Y + + S + K
Sbjct: 179 KPESYWNSKTTYSVLFPVNAKFLKSKGKDFGTTDPSSILVNGAYFLSAFT~SKSSMEFHK 237

Query: 237 NKYYWDSKHVKINSV--IVQTIKKPDTAVOMYKQGQIDFAEISGTSAIYQ-ANKNNKDVV 293
N+ YWD+K+V SV P+ + + +G+ A+ Y+ AKN D +
Sbjct: 238 NENYWDAKNVGIESVKLTYSDGSDPGSFYKNFDKGEFSVARLYPNDPTYKSAKKNYADNI 297

Query: 294 D----ASDARTTYIIYN--~--==-=-m=mn- QTGSVKALTNQKIRQATNLATDRKG--- 331
DR ++ +N Q  KAL N+ RQA+ A DR
Sbjct: 298 TYGMLTGDIR--HLTWNLNRTSFKNTKKDPAQODAGKKALNNKDFRQAIQFAFDRASFQA 355

Query: 332 -------mmmm——me VVKAAVDTGSTPAESLVPKKLAKL - PNGEDLSKYTAPGYTYNTS 374
v vV G+ S V K++AKL +D+ A YN
Sbjct: 356 QTAGQDAKTKALRNMLVPPTFVTIGESDFGSEVEKEMAKLGDEWKDVNLADAQDGFYNPE 415

Query: 375 KAQKLF---KEGLAEVGQS-SLKLTITADSDSPAAKNAVDYVKSTWESALPGLTV--~-- 425
KA+ F KE L G + ++L D +A K + E++L A%
Sbjct: 416 KAKAEFAKAKEALTAEGVTFPVQLDYPVDQANAATVQREAQSFKQSVEASLGKENVIVNVL 475

Query: 426 EEKFVIFKQOR- --LEDAKNENFDVVLFSWGGDYPEGSTFYGLFT 466
E+ T+ + E 4+ +++D++ WG DY + T+ + +
Sbjct: 476 ETETSTHEAQGFYAETPEQODYDIISSWWGPDYQDPRTYLDIMS 519
SEQ ID 2102 (GBS323) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell

extract is shown in Figure 62 (lane 4; MW 61.3kDa).

The GBS323-His fusion product was purified (Figure 209, lane 5) and used to immunise mice. The
resulting antiserum was used for FACS (Figure 306), which confirmed that the protein is immunoaccessible
on GBS bacteria.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 683
A DNA sequence (GBSx0725) was identified in S.agalactiae <SEQ ID 2103> which encodes the amino
acid sequence <SEQ ID 2104>. Analysis of this protein sequence reveals the following:

Possible site: 60
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -1.54 Transmembrane 199 - 215 ( 198 - 215)

————— Final Results -----

bacterial membrane --- Certainty=0.1617 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AACL7173 GB:AF065141 unknown [Streptococcus mutans]
Identities = 304/356 (85%), Positives = 334/356 (93%)

Query: 1 MKRELLLEKIDELKEIMPWYVLEYYQSKLSVPYSFTTLYEYLKEYRRFLEWLLDSGVANC 60
M+RELLLEKIDELKE+MPWYVLEYYQSKL+VPYSFTTLYEYL,KEYRRF EWL+DSGV+N
Sbjct: 1 MRRELLLEKIDELKELMPWYVLEYYQSKLTVPYSFITLYEYL,KEYRRFFEWLIDSGVSNA 60
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Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:

Sbject:

61

61

121

121

181

181

241

241

301

301

-778-

HHIAEIELSVLENLTKKDMEAFILYLRERPLLNANTRONGVSQTTINRTLSALSSLFKYL
+ +A+I L LE+L+KKDME+FILYLRER LLN ++ GVSQITINRTLSALSSL+KYL
NKLADIPLETLEHLSKKDMESFILYLRERTLLNTKNKRQGVSQTTINRTLSALSSLYKYL

TEEVENADGEPYFYRNVMKKVSTKKKKETLASRAENIKQKLFLGNETIEFLEY IDCEYQN
TEEVENADGEPYFYRNVMKKVSTKKKKETLA+RAENIKQKLFLGNET+EFLEY+DCEY+
TEEVENADGEPYFYRNVMKKVSTKKKKETLAARAENIKQKLFLGNETMEFLEYVDCEYEQ

KLSKRALAFFNKNKERDLAI IALLLASGVRLSEAVNLDLKD INLNVMVIDVTRKGGKRDS
KLSKRAL+ F KNKERDLAIIALLLASGVRLSEAVNLDLKD+NLN+M+I+VTRKGGK DS
KLSKRALSSFRKNKERDLAI IALLLASGVRLSEAVNLDLKDVNLNMMI IEVTRKGGKHDS

VNVASFAKPYLANYTLDIRKNRYKAENQDIALFLSEYRGVPNRIDASSVEKMVAKYSQDFK
VNVA FAKPYL NY+ IR+ RYKA+ D+A FLSEYRGVPNR-+DASS+EKMVAKYSQDFK
VNVAGFAKPYLENYITIRRGRYKAKKTDLAFFLSEYRGVPNRMDASS IEKMVAKYSQDFK

VRVTPHKLRHTLATRLYDATKSQVLVSHQLGHASTQVTDLYTHIVNDEQKNALDKL: 356
+RVTPHKLRHTLATRLYDATKSQVLVSHQLGHASTQVTDLY THIVNDEQKNALDKL
IRVTPHKLRHTLATRLYDATKSQVLVSHQLGHASTQVTDLYTHIVNDEQKNALDKL 356

A related DNA sequence was identified in S.pyogenes <SEQ ID 2105> which
sequence <SEQ ID 2106>. Analysis of this protein sequence reveals the following:

Pogsible site: 48
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -1.54 Transmembrane 211 - 227 {( 210 - 227)

Final Results -----

PCT/GB01/04789

120
120
180
180
240
240
300

300

encodes the amino acid

bacterial membrane --- Certainty=0.1617(Affirmative) < succs>
bacterial outside --- Certainty=0.0000{Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

A related sequence was also identified in GAS <SEQ ID 9139> which encodes the amino acid sequence

<SEQ ID 9140>. Analysis of this protein sequence reveals the following:

Poggible cleavage site: 60
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -1.54 Transmembrane 199 - 215 ( 198 - 215)

Final Results -----

bacterial membrane --- Certainty= 0.162 (Affirmative) < succs
bacterial outside --- Certainty= 0.000(Not Clear) < succs>
bacterial cytoplasm --- Certainty= 0.000(Not Clear} < succx>

An alignment of the GAS and GBS proteins is shown below:

Identities = 283/356 (79%), Positives = 321/356 (89%)

Query:
Sbijct:
Query:
Shjct:
Query:
Sbjct:
Query:
Sbjct:

Query:

1

13

61

73

121

133

181

193

241

MKRELLLEKIDELKEIMPWYVLEYYQSKLSVPYSFTTLYEYLKEYRRFLEWLLDSGVANC
M+RELLLEKI+ K IMPWYVL4+YYQSKL+VPYSFTTLYEYLKEY+RF +WL4+D+ +
MRRELLLEKIETYKAIMPWYVLDYYQSKLAVPYSFTTLYEYLKEYKRFFDWLMDADLTQA

HHIAEIELSVLENLTKKDMEAF ILYLRERPLLNANTRONGVSQTTINRTLSALSSLFKYL
IA+I+LS LE+LTKKD+EAF+LYLRERP LN + + G+SQTTINRTLSALSSL+KYL
PKIADIDLSTLEHLTKKDLEAFVLYLRERPSLNTYSTKEGLSQTTINRTLSALSSLYKYL

TEEVENADGEPYFYRNVMKKVSTKKKKETLASRAENIKQKLFLGNETIEFLEYIDCEYQN
TEEVEN GEPYFYRNVMKKVSTKKKKETLASRAENIKQKLFLG+ET+ FL+Y+D EY+
TEEVENDQGEPYFYRNVMKKVSTKKKKETLASRAENIKQKLFLGDETLAFLDYVDKEYEQ

KLSKRALAFFNKNKERDLAI IALLLASGVRLSEAVNLDLKDINLNVMVIDVTRKGGKRDS
KLS RA + F KNKERDLAIIALLLASGVRLSEAVNLDLKD+NLN+M+I+V RKGGKRDS
KLSNRAKSSFRKNKERDLAI IALLLASGVRLSEAVNLDLKDVNLNMMI IEVIRKGGKRDS

VNVASFAKPYLANYLDIRKNRYKAENQDIALFLSEYRGVPNRIDASSVEKMVAKYSQDFK

60

72

120

132

180

192

240

252

300
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VNVA FAK YL +YL +R+ RYKAE QD+A FL+EYRGVPNR+DASS+EKMV KYS+DFK
Sbjct: 253 VNVAGFAKGYLESYLAVRORRYKAEKQDLAFFLTEYRGVPNRMDASSIEKMVGKYSEDFK 312

Query: 301 VRVTPHKLRHTLATRLYDATKSQVLVSHQOLGHASTQVTDLYTHIVNDEQKNATLDKL 356
+RVTPHKLRHTLATRLYDATKSQVLVSHOLGH+STQVIDLYTHIVNDEQKNALD L
Sbjct: 313 IRVIPHKLRHTLATRLYDATKSQVLVSHQLGHSSTQVIDLYTHIVNDEQKNALDNL 368

SEQ ID 2104 (GBS420) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 172 (lane 5; MW 68kDa).

GBS420-GST was purified as shown in Figure 219, lane 9-10.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 684

A DNA sequence (GBSx0726) was identified in S.agalactiae <SEQ ID 2107> which encodes the amino
acid sequence <SEQ ID 2108>. This protein is predicted to be a sensor-like histidine kinase in idh 3'region.
Analysis of this protein sequence reveals the following:

Possible site: 24

>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -7.75 Transmembrane 10 - 26 { 8 - 34)
INTEGRAL Likelihood = -3.93 Transmembrane 37 - 53 ( 35 - 54)

————— Final Results -----

bacterial membrane --- Certainty=0.4100(Affirmative) < succs
bacterial outgide --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB16001 GB:799124 similar to two-component sensor histidine
kinase [YxdJ] (Bacillus subtilis]
Identities = 96/320 (30%), Positives = 172/320 (53%), Gaps = 16/320 (5%)

Query: 2 IRQFLREBLIWYILYIM--MFVLFFISFYLYHLPMPYLFNSLGLNVIVLLGISIWQYSRY 59
++ FLR H + +L+++ +FV F+ F H +LF LG+ +++L G e+ o+
Sbjct: 1 MKLFLRSHAVLILLFLLQGLFVFFYYWFAGLH~SFSHLFYILGVQLLILAGYLAYRWYKD 59

Query: 60 RKKMLHLKYFNSSQDPSFELQPSDYAYFNIITQLEA--REAQKVSETIEQTNHVALMIKM 117
R L D +L S+ Q+E + QK+ ET + + +
Sbijct: 60 RGVYHWLSSGQEGTDIPY-LGSSVFCSELYEKQMELIRLOHQKLHETEAKLDARVTYMNQ 118

Query: 118 WSHQOMKVPLAAISLMAQTNHLDP--KEVEQQLLKLOHYLETLLAFLKFRQYRDDFRFEAV 175
W HQ+K PL+ I+L+ Q +P 444444+ +++ LETLL + + DF+ EAV
Sbjct: 119 WVHQVKTPLSVINLIIQEED-EPVFEQIKKEVRQIEFGLETLLYSSRLDLFERDFKIEAV 177

Query: 176 SLREVVVEIIKSYKVICLSKSL--SIIIEGDNIWKTDKKWLTFALSQVLDNAIKYSNPES 233
SL E++ +I+SYK + + + + D+ TD KWL FA+ QV+ NA+KYS +S
Sbjct: 178 SLSELLQSVIQSYKRFFIQYRVYPKMNVCDDHQIYTDAKWLKFAIGQVVINAVKYSAGKS 237

Query: 234 ----- KIIISIGEESIRIQDYGIGILEEDIPRLFEDGFTGYNGHEHQKATGMGLYMTKEV 288
+ + ++DYG+GI +DI R+F+ +TG NG Q++TG+GL++ KE+
Sbjct: 238 DRLELNVFCDEDRTVLEVKDYGVGIPSQDIKRVEFDPYYTGENGRRFQESTGIGLHLVKEI 297

Query: 289 LSSLNLSISVDSKINYGTAV 308
LN ++ + S GT+V
Sbject: 298 TDKLNHTVDISSSPGEGTSV 317

SEQ ID 2108 (GBS421) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 172 (lane 6; MW 63kDa).
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GBS421-GST was purified as shown in Figure 219, lane 11.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 685

A DNA sequence (GBSx0727) was identified in S.agalactiae <SEQ ID 2111> which encodes the amino
acid sequence <SEQ ID 2112>. Analysis of this protein sequence reveals the following:

Possible site: 37
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1310(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD10258 GB:AF036964 putative response regulator [Lactobacillus
sakeil
Identities = 94/222 (42%), Positives = 140/222 (62%), Gaps = 8/222 (3%)

Query: 7 KIYIVEDDMTIVSLLKDHLSASYHVSSV--SNFRDVKQEITAFQPDLITMDITLPYFNGF 64
+I IVEDD TI +L+ ++L + kot +F o+ + +P L+L+DI LP ++GF
Sbjct: 3 EIMIVEDDPTIANLIAENLE~KWQLKAIIPDDFDTIFDRFLTDKPHLVLLDINLPVYDGF 61

Query: 65 YWTAELRKFLTIPIIFISSSNDEMDMVMALNMGGDDFISKPFSLAVLDAKLTAILRRSQQ 124
YW ++R+ +PITFISS + MDMVM++NMGGDDF++KPFS+ VL AK+ A+LRR+
Sbjct: 62 YWCRKIREVSKVPIIFISSRSTNMDMVMSMNMGGDDFVNKPFSMEVLIAKINALLRRTYN 121

Query: 125 FIQQE---LTFGGFTLT-REGLLSSQDKEVILSPTENKILSILLMHPKQVVSKESLLEKDL 180
++ Q + G + +G D VLS E K+L L+ Q+VS+E LL. L
Sbject: 122 YVDQONTDVIEHNGLLINLOSGGAQVGDTVVDLSKNEYKLLOFLMRQHGQIVSREKLLRAL 181

Query: 181 WENDSFIDONTLNVNMTRLRKKIVPIGF-DYIHTVRGVGYLL 221
W+++ F+D NTL VN+ RLRKKI G DYI T G GY++
Sbjct: 182 WDDERFVDDNTLTVNINRLRKKIEQAGLEDYIQTKIGQGYII 223

There is also homology to SEQ ID 1182.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 686

A DNA sequence (GBSx0728) was identified in S.agalactiae <SEQ ID 2113> which encodes the amino
acid sequence <SEQ ID 2114>. This protein is predicted to be permease OrfY. Analysis of this protein
sequence reveals the following:

Possible site: 37
>>> Seems to have no N-terminal signal seguence

INTEGRAL Likelihood =-11.62 Transmembrane 55 - 71 { 49 - 75)
INTEGRAL Likelihood =-10.30 Transmembrane 197 - 213 ( 192 - 218)
INTEGRAL Likelihood = -9.13 Transmembrane 152 - 168 ( 141 - 172)
INTEGRAL Tikelihood = -8.70 Transmembrane 624 - 640 ( 619 - 645)
INTEGRAL Likelihood = -8.44 Transmembrane 222 - 238 { 219 - 250)
INTEGRAL Likelihood = -7.75 Transmembrane 283 - 299 ( 280 - 307)
INTEGRAL Likelihood = -7.70 Transmembrane 533 - 549 ( 526 - 552)
INTEGRAL Iikelihood = -6.95 Transmembrane 108 - 124 ( 99 - 140)
INTEGRAL Likelihood = -4.88 Transmembrane 585 - 601 ( 581 - 610)
INTEGRAL Iikelihood = -3.82 Transmembrane 25 - 41 ( 21 - 47)
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INTEGRAL Likelihood = -0.48 Transmembrane 602 - 618 ( 602 - 618)
Final Results -----
bacterial membrane --- Certainty=0.5649 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 9809> which encodes amino acid sequence <SEQ ID 9810>

was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAF99695 GB:AF267498 permease OrfY [Streptococcus mutans]
Identities = 154/665 (23%), Positives = 299/665 (44%), Gaps = 40/665 (6%)

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbict:
Query:
Sbict:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbhijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

4

1

61

61

121

121

181

181

240

238

300

298

360

347

414

404

472

464

530

515

590

575

650

635

MFYLKIAWHNLKHSIDQYIPFLLASLLLYSLTCSTLLILMSAVGRDMGTAAT - - -VLFLG
MF KI++HNL + +P+ + + L+ ++ TA +L G
MFLPKISFHNLIVNKSLTLPYFAIMTIFSGFNYVLINFLTNPSFYNIPTARILIDILIFG

VIVLSIFAVVMEHYSYNILMKQORSSEFGLYNILGMNKRQVARVASLELFITYIFLISIGS
I++S+ ++ Y+ + +R+S G++ +LGM K+Q+ ++ LE ++ G
FILISLLMLLYGRYANRFISDERNSNMGIFLMLGMGKKQLLKIIYLEKLYLFTGTFFGGL

LFSAFFAKFIYLIFVNIINYHALNLSLSLWPFIICIVIFTGIFLTLEVPVIRHVHLSSPL
+F 44K 4L  N+I + SL +++ I+ ++ R+ S
IFGFVYSKIFFLFIRNLIVIGDVREQYSLTATISWLLILTFFIYFITIYLSEYRLLKRQSIT

SLFRKKQQGEKEPKGNLILAILALVATATAYTMALTSGKAPALAVIY-RFFFAVLLVIAG
+F K + + K++ ++ L A+ + Y ALTS P+ + RF +A LV G
VIFNSKAKRDNPRKTSVFVGLFGLFALLMGYHFALTS - - - BNVTTSFSRFIYAACLVTLG

TYLFYISFMTWYLKRLRONKHYYYKSEHFVSTSQMIFRMKONAVGLASTTLLAVMALVTT
+ + S + L 44+ +  YY FV + + R4+ NA+ LA+I + + LV++
IFCTFSSGVIMLLTVIKKRRAIYYNQRRFVVIASLFHRIRSNALSLATICIFSTATLVSL

ATTVSLYSNTONVVTGLFPKSVSLSIDNSKGDAKNI FEEKI LKKLGKSSKEAI TYNQTMT

+ , SLY N+V P+ V++ S D E L + + +T Q

SVLASLYLAKDNMVRLSSPRDVTVL~-~STTDI----~- EPNLMDIATKNHVTLTNRQ-~--
SMPVSQSSELNITSKNVKHVDITKTGFMY - - - -~ - LITONDFRRLGHQLPKLKDNQVAYF
++ VSQS NI H+ + G M +I+ + F + +LK++++  +

NLKVSQSVYGNIKGS - - -HLSVDPNGGMANDYQITVISLDSFNASNNTHYRLKNHEILTY

VQKGDSRLKKINLLGNKFDVVKNLKEA-YVPETTNTYNPGLI I FANNKQT -DNIRKAYLP
vV G+ G K VK +K ++ + P I +N++I IK L
VSNGAAAPSSYTTNGVKLTNVKQIKRINFIFSPLRSMQPNFFIITDNREIIQTILKEELT

YTKNINTFPKTFKAYLDLNSQEINSISKNDIIEVDG~ - KYVGNISTKQSFLKEGYOMFGG
+ T Y + +++N D +E ++ N+ + + +FGG
WG-------- TMAGY - HVKGKKMNQKDFYDELETTNFRQF SANVVS TRQVKSMFNALFGG

LLFTGFLLGISFLLGIALIVYYKQYSEGHEDKRSYRILQEVGMSKKLVKRTINSQIMIFF
LLF G+ G F + A+ +YY+Q SEG D+ Y+ + ++GM+ K ++ +I QI F
LLFVGIIFGTIFAILTAITIVYQQLSEGIRDRDDYKAMIKLGMTNKTIQDSIKVQINFVF

FQPLVVAVIHFGVAIPMLKQMLLVFGVLNSTIVYVVSGLTVLAISIIYFIIYRITSRTYY
P+ At A+P+L +++ FG 4+ + G 4+ Y+ I TS+ YY
ILPIAFALLNLIFALPILYKIMTTFGFNDAGLFLRAVGTCLIVYLFFYWFICHCTSKLYY

HIIER 654
+I +
RLISK 639

A related DNA sequence was identified in S.pyogenes <SEQ ID 2115> which
sequence <SEQ ID 2116>. Analysis of this protein sequence reveals the following:

60

60

120
120
180
180
239
237
299
297
359
346
413
403
471
463
529
514
589
574
649

634

encodes the amino acid
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INTEGRAL Likelihood =-13.59 Transmembrane 602 - 618
INTEGRAL Likelihood =-12.26 Transmembrane 59 - 75
INTEGRAL Likelihood =~12.21 Trangmenbrane 235 - 251
INTEGRAL Likelihood = -9.82 Transmembrane 159 - 175
INTEGRAL Likelihood = -9.02 Transmembrane 201 - 217
INTEGRAL Likelihood = -8.97 Transmembrane 510 - 526
INTEGRAL Likelihood = -6.42 Transmembrane 569 - 585
INTEGRAL Likelihood = -5.95 Transmembrane 109 - 125
INTEGRAL Likelihood = -4.09 Transmembrane 294 - 310
INTEGRAL Likelihood = -1.86 Transmembrane 126 - 142

-782-

Possible site: 35
>>> Seems to have a cleavable N-term signal seq.

592 - 630

224 - 262
146 - 177
198 - 223

564 - 589
102 - 138
290 - 315
126 - 142

P N PP PN

Final Results -----
bacterial membrane --- Certainty=0.6434 (Affirmative) < succ>
bacterial outside --- Certainty=0.0000{(Not Clear) < succs

bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases:

>GP:BAB03337 GB:AB035452 ABC transporter [Staphylococcus aureus] .
Identities = 141/657 (21%), Positives = 289/657 (43%), Gaps = 66/657 (1

Query

Shijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
8bjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

: 5

6

62

60

120

120

180

180

236

237

296

296

353

354

409

406

465

459

518

513

578

573

ITKSNIKKNFSLYRIYFLATIGLLSIFIAFLNFISDKII - -TEKIGDSGQALVIANGSL-
I N+-++N Y +Y LS+F + + + S + T+ + 4+ +I G+L
IVFKNLRONLKHYAMY - -~ - ~~- LFSLFFSIVLYFSFTTLQFTKGVNNDDSMATIIKKGALV

- -IFLIVFLVVFLIYFNNFFVKKRSQELGVLAILGFSKRELTKLLTLENLVILVLSYLVS
IFL + +V+FL+Y N+ FVK+R++E + ++G +++ + K+L LE +++ +++ +V
GSIFLFIIIVIFLMYANHLFVKRRTREFALFQLIGLTRONILKMLALEQMIVFLITGVVG

LLLGPTLYFLAVLAITHLLNLTMEVOWFITVNEL IESLGILVVVFLINVITNGLIISKQS
+L G L +  ++ Le+Dd+ + ++ ++ D4+ H++ + 0 + Lo+ 448
VLCGIAGAQLLLSIVSKLMSLSINLSIHFEPMALVLTIFMLIIAYVLILFQSALFLKRRS

LIEFVNFSRKAE- - - -KKIKIRKVRAIIAITALLLSYILCLATVFSSTRNMLLSIGMVPV
++ + S K + K + ++ I + LY +AT T L P
ILSMMKDSIKTDATTAKVITAEVISGVLGIAMIALGYY - -MATEMFGTFKALTMAMTSP-

SLLIIVLVVLGTVFTIRYGLAFVVSLLKENKKRLYRPLSNIIYPKFNYRIATKNKLLIVL
+I+ L V4G R 4+ + DLK++K + YR+ LT++
-FIILFLTVVGAYLFFRSSVSLIFKTLKKSKNGRVSITDVVFTSSIMYRMKKNAMSLTIT

GGLLTVTVSVAGMMVMLYAYSLNGIERLTPSAIEYNVESENGQVNVTTILENDQVSL- - -
+ VIV+V + + + + + P+ E4NV + TL Q++
ATIISAVIVIVLCFAALSKSNTDQTLTSMAPN- - EFNVVATQDAKQFETKLSQQQITFSKN

---~VDVGLLRLNTIPEVTITDSGQTIPYFDI INYSDYKELMKAQGRTNSIEGSKSLPLL
+ Vo o4+ I +DSG+T N K G I +KSLP +
AYETITVDNVKDQVITLENGSDSGRTNSILSANN-~~~~~--- KVTGNNAIITNTKSLPNI

INYYPTEISLGKTFNLGNAYDVT - -VKQVSTNNVFSFSTSVTTLV - - VSDKL,YAKL.SSRF
IN ILK + +T VQ V+ +8 +V VS + Y +L +
IN----- IHLNKDLVVKGTKNETFRVIQEDKGRVYPLNLSEFNSPVVEVSPEKYQQLKT - ~

PEKEMTIRTFNGTSIR-~--~- SSEAFYNQFSMVPDVISSYSKEHTVKTANIATYIFIT~
+ + TF G I+ ++A QF D+ +Y + A IF+T
-« ~QONNVHTFYGYDIKQTSQKEKAQAIAKQFG- - -DKVITYDEMKKEVDATNGILIFVTS

FLSILFIICTGSILYFTSLIEIMENKEEYGYLSKLGYSKKMIHRILRYETGILFLIPVFI
FL + F++ G I+Y + E + + L ++G++ + + L + F +P+ I
FLGLAFLVAAGCI IYIKQMDETEDELSNFRILKRIGFTHTDMLKGLLLKITFNFGLPLLI

GIVNGGMLLIYYKYLFMDTLVAGNI IMLSLLLCLLFFLIIYGTFYVLTLRLVTSIIK 634
T4+ I+ L GNI + +++ ++ + +IY TF ++ +IK
ATLHAVFAATAFMKLM- - -~ -~ GNISFMPVIVVIVVYTLIYITFALIAFVHSNKLIK 623

PCT/GB01/04789

)

50 - 81)

)
)
)

507 - 540)

)
)
)
)

0%)

61

59

119

119

179

179

235

236

295

295

352

353

408

405

464

458

517

512

577

572



10

15

20

25

30

35

40

45

50

55

60

65

WO 02/34771

-783-

An alignment of the GAS and GBS proteins is shown below:

PCT/GB01/04789

Identities = 145/678 (21%), Positives = 277/678 (40%), Gaps = 89/678 (13%)

Query

Sbijct:
Query:
Sbhject:
Query:
Sbijct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbijct:
Query{
Sbijct:
Query:
8Sbjct:
Query:
Sbjct:
Query:
Sbict:
Query:
Sbjct:
Query:

Sbjct:

A related GBS gene <SEQ ID 8639> and protein <SEQ ID 8640> were also identified. Analysis of this

¢ 13

9

68

68

128

124

182

183

236

243

296

300

353

345

403

400

463

458

516

513

576

558

636

617

NLKHSIDQYIPFLLASLLLYSLTCSTL~~--- LILMSAVGRDMGTAATVLFLGVIVLSIF
N+K + Y + LA++ L S+ + L I+ +@ D GA + +I L +F
NIKKNFSLYRIYFLATIGLLSIFIAFLNFISDKIITEKIG-DSGQALVIANGSLIFLIVFE

AVVMEHYSYNILMKQRSSEFGLYNILGMNKRQVARVASLELFIIYIFLISIGSLFSAFFA
A% Y N +K+RS E G+ ILG +KR++ ++ +LE +I + + L 8
LVVFLIYFNNFFVKKRSQELGVLAILGFSKRELTKLLTLENLVILV -~ - -LSYLVSLLLG

KFIYLIFVNIINYHALNLSLSLWPFIICIVIFTGIFLTLEVPVIRHV~----- HLSSPLS
+Y + V I H ILNL++ + FI I + + + V +I 4+ S +
PTLYFLAVIAIT-HLLNLTMEVOWFITVNEI ITESLGILVVVFLINVITNGLIISKQSLIE

LFRKKQQGEKEPKGNLILAILALVAIATIAYTMAL~~~-~~ TSGKAPALAVIYRFFFAVLL
++ EK+ K + AIL+A+ A+ ++Y + L T ++ ++0
FVNFSRKAEKKIKIRKVRAIIAITALLLSYILCLATVFSSTRNMLLSIGMVPVSLLIIVL

VIAGTYLFYISFMITWYLKRLRONKHYYYKSEHFVSTSQMIFRMKONAVGLASTITLLAVMA
V+ GT + + 4+ L++NK Y+ + + +R+ A +T+L +

VVLGTVFTIRYGLAFVVSLLKENKKRLYRPLSNIIYPKFNYRI ~ - - ATKNKLLTVLGGLL
LVTIATT- - ~-VSLYSNTONVVTGLFPKSVSLSIDNSKGDAKNI FEEKILKKLGKSSKEAT
VT++ VILY+ + N+ L P ++ ++++ G + I
TVIVSVAGMMVMLYAYSLNGIERLTPSAIEYNVESENGQV = = = === == m o e m e NVTTI
TYNQTMISMPVSQSSELNITSKNVKHVDITKTG~ -~ ~FMYLITONDFRRL------ GHQL

N + +V + + V IT +G + +I 4D++ L + +
LENDQVSLVDVGL--~--~- LRLNTIPEVIITDSGQTIPYFDIINYSDYKELMKAQGRTNST

PKLKDNQVAYFVQKGDSRLKKINLLGNKFDVVKNLKEAYVPETTNTYNPGLI I FANNKQT
K + + LK LGN +DV +K+ + +  ++K
EGSKSLPLLINYYPTEISLGKTFNLGNAYDVT - -VKQVSTNNVFSFSTSVTTLVVSDKLY

DNIRKAYLPYTKNINTFPKT----~-- FKAYLDLNSQEINSISKNDIIEVDGKYVGNIST
+ + ITF T F + I+S SK ++ NI+T
AKLSSRFPEKEMTIRTFNGTSIRSSEAFYNQFSMVPDVISSYSKEHTVKT - ---- ANIAT

KQSFLKEGYQMFGGLLFTGFLLGISFLLGIALIVYYKQYSEGHEDKRSYRILQEVGMSKK
+F FL I F++ I+Y¥+ E E+K Y L ++G SKK
-------------- YIFITFL-SILFIICTGSILYFTSLIEIMENKEEYGYLSKLGYSKK

LVKRTINSQIMIFFFQPLVVAVIHFGVAIPMLKOMLLVFGVLNSTIVYVVSGLTVLAIST
++ R+ + I F P+ + +++ G+ + K L + ++ I+ + L +L I
MIHRILRYETGILFLIPVFIGIVNGGMLLIYYK~YLFMDTLVAGNI IMLSLLLCLLFFLI

IYFIIYRITSRTYYHIIE 653
Iy Y 4T R II+
IYGTFYVLTLRLVTSIIK 634

protein sequence reveals the following:

Lipop: Possible site: -1  Crend: 7
McG: Discrim Score: -11.64
GvH: Signal Score (-7.5): -3.52
Possible site: 37
>>> Seems to have no N-terminal signal sequence
ALOM program count: 11 value: -11.62 threshold: 0.0

67

67

127

123

181

182

235

242

295

299

352

344

402

399

462

457

515

512

575

557

635

616

INTEGRAL Likelihood =-11.62 Transmembrane 55 - 71 ( 49 - 75)
INTEGRAL Likelihood =-10.30 Transmembrane 197 - 213 ( 192 - 218)
INTEGRAL Likelihood = -9.13 Transmembrane 152 - 168 ( 141 - 172)
INTEGRAL Likelihood = -8.70 Transmembrane 624 - 640 ( 619 - 645)
INTEGRAL Likelihood = -8.44 Transmenbrane 222 - 238 ( 219 - 250)
INTEGRAL Likelihood = -7.75 Transmembrane 283 - 299 ( 280 - 307)
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INTEGRAL Likelihood
INTEGRAL Likelihood
INTEGRAL Likelihood

1§
1
~

.70 Transmembrane 533 - 549 ( 526 - 552)
.95 Transmembrane 108 - 124 ( 99 - 140)
.88 Transmembrane 585 - 601 ( 581 - 610)

0o
1 1}
B o

INTEGRAL Likelihood = -3.82 Transmembrane 25 - 41 ( 21 - 47)
INTEGRAL Likelihood = -0.48 Transmembrane 602 - 618 ( 602 - 618)
PERIPHERAL Likelihood = 1.16 129
modified ALOM score:  2.82
*%* Reasoning Step: 3
————— Final Resultg -----
bacterial membrane --- Certainty=0.5649 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases:

ORF02245 (310 - 2262 of 2562)

GP| 9802356 |gb|AAF99695.1|AF267498 5|AF267498 (1 - 639 of 640) permease OrfY {Streptococcus

mutans }

$Match = 10.2

%Identity = 24.0 %Similarity = 49.8

Matches = 147 Mismatches = 297 Conservative Sub.s = 158

123 153 183 213 243 273 303 333
QKTC* IYLKLLTWMDKLF*W* PIQOMLLVMPNAFYLSKMDVFFINFIVVIRIIANSIKIFL*QCLPY *GVNNMFYLKIAW

Ho s

MFLPKISF

363 393 423 453 474 504 534 564

HNLKHSIDQYIPFLLASLLLYSLTCSTLLILMSAVGRDMGTAAT———VLFLGVIVLSIFAVVMEHYSYNILMKQRSSEFG

11 N HES : | : | :| .| l::l:: HH E st

HNLIVNKSLTLPYFAIMTIFSGFNYVLINFLTNPSFYNIPTARILIDILIFGFILISLLMLLYGRYANRFISDERNSNMG
20 30 40 50 60 70 80

594 624 654 684 714 744 774 804
LYNILGMNKRQVARVASLELFIIYIFLISIGSLFSAFFAKFIYLIFVNIINYHALNLSLSLWPFIICIVIFTGIFLTLEV
A RH R N in |
IFLMLGMGKKQLLKIIYLEKLYLFTGTFFGGLIFGFVYSKIFFLFIRNLIVIGDVREQYSLTAISWLLILTFFIYFIIYL
100 110 120 130 140 150 160

834 864 894 924 954 1011 1041
PVIRHVHLSSPLSLFRKKQOGEKEPKGNLILATLALVATATAYTMALTSGKAPALAVIY ~-RFFFAVLLVIAGTYLFYISF
e b sl Pee e e e [l e M e e ) ]
SEYRLLKRQSITVIFNSKAKRDNPRKTSVFVGLFGLFALLMGYHFALTS - - - PNVTTSFSREFTYAACLVTLGIFCTFSSG
180 190 200 210 220 230 240

1071 1101 1131 1161 1191 1221 1251 1281
MTWYLKRLRONKHYYYKSEHFVSTSOMI FRMKONAVGLASITLLAVMALVTIATTVSLYSNTONVVTGLFPKSVSLSIDN
T T P I P T R P o R MY P
VIMLLTVIKKRRAIYYNQRRFVVIASLFHRIRSNALSLATICIFSTATLVSLSVLASLYLAKDNMVRLSSPRDV -~ - -~
260 270 280 290 300 310

1311 1341 1371 1401 1431 1461
SKGDAKNI FEEKTLKKLGKSSKEAT TYNOTMLSMEVSQSSELNI TINVITVDLTKIGRY - - - ==--= == ===~~~
2] I
----------------------------- TVLSTTDIEPNLMDIATKN- - EVTLTNRONLKVSQSVYCNIKGSHLSVDEN
320 330 340 350 360

1464 1494 1524 1554 1584 lel4 1641 1671
--------- YLITQNDFRRLGHQLPKLKDNQVAY FVOKGDSRLKKINLLGNKFDVVKNLKEA - YVPETTNTYNPGLIIFA
s s S I TR I R it ] ]
GGMANDYQITVISLDSFNASNNTHYRLKNHEILTYVSNGAAAPSSYTTNGVKLTNVKQIKRINFIFSPLRSMOPNFFITT
380 390 400 410 o420 430 440

1698 1728 1758 1788 1818 1842 1872 1902
NNKQT -DNIRKAYLPYTKNINTFPKTFKAYLDLNSQEINSISKNDIIEVDG- - KYVGNISTKQSFLKEGYQMFGGLLETG

:l::, [ | , : l l : :3:' } 3 CER RN ’llll"
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DNREIIQTILKEELTWG-~-~---- TMAGY - HVKGKKMNQKDFYDELETTNFRQFSANVVSIRQVKSMFNALFGGLLEFVG
460 470 480 490 500 510
1932 1962 1992 2022 2052 2082 2112 2142

FLLGISFLLGIALIVYYKQYSEGHEDKRSYRILOEVGMSKKLVKRTINSQIMIFFFQPLVVAVIHFGVAIPMLKOMLLVE

N N N A T
IIFGTIFAILTAITIYYQQLSEGIRDRDDYKAMIKLGMINKTIQDSIKVQINFVFILPIAFALLNLIFALPILYKIMTTE
530 540 550 560 570 580 590

2172 2202 2232 2262 2292 2322 2352 2382
GVLNSTIVYVVSGLTVLAISIIYFITIYRITSRTYYHITER*KGLVILPILLH* *KPID*KICYTK*KKEISYYFRRGYVT

| oexo: | o:: Pl Jde 0] o] s
GFNDAGLFLRAVGTCLIVYLFFYWFICHCTSKLYYRLISKK
610 620 630 640

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 687

A DNA sequence (GBSx0729) was identified in S.agalactiae <SEQ ID 2117> which encodes the amino
acid sequence <SEQ ID 2118>. This protein is predicted to be ABC transporter OrfX. Analysis of this
protein sequence reveals the following:

Possible site: 58
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.5121(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAF99694 GB:AF267498 ABC transporter OrfX [Streptococcus mutans]
Identities = 118/242 (48%), Positives = 175/242 (71%), Gaps = 1/242 (0%)

Query: 5 INHLEKVFRTRFSKEETRALQDVDFKVEQGEFIAIMGESGSGKTTLLNILATLEKPTNG) 64
++HL+KV++T+ AL+D+ F V++GEFIAIMGESGSGK+TLLNILA ++ P++G
Sbjct: 6 VSHLKKVYKTQEGLTN-EALKDITFSVQEGEFIAIMGESGSGKSTLLNILACMDYPSSGH 64

Query: 65 VILNGEDITKIKEAKLASFRLKNLGFVFQDFNLLDTLSVRDNIYLPLVLDRKRYKEMDHR 124
+I N + K+K+ + A FR +++GF+FQ+FNLL+ + +DN+ +P+++ + + R
Sbict: 65 IIFNNYQLEKVKDEEAAVFRSRHIGFIFONFNLLNIFNNKDNLLIPVIISGSKVNSYEKR 124

Query: 125 LSELSSHLRIDDLLDKRPFELSGGQOKQRVAIARSLITNPQILLADEPTAALDYRNSEDLL 184
L 4L++ 4 I+ LL K P+ELSGGQ+QR+ATIAR+LI NP ++LADEPT LD + S+ +L
Sbjct: 125 LRDLAAVVGIESLLSKYPYELSGGQQORLAIARALIMNPDLILADEPTGQLDSKTSQRIL 184

Query: 185 NLFETINLDGQTILMVTHSANAASHAKRVLFIKDGRIFHQLYRGNKNNSEFNKDISLTMS 244
NL IN +TILMVTHS AAS+A RVLFIKDG IF+QL RG K+ F I+ +
Sbjct: 185 NLLSNINAKRKTILMVTHSPKAASYANRVLFIKDGVIFNQLVRGCKSREGFLDQIIMAQA 244

Query: 245 AI 246
+4
Sbijct: 245 SL 246

A related DNA sequence was identified in S.pyogenes <SEQ ID 2119> which encodes the amino acid
sequence <SEQ ID 2120>. Analysis of this protein sequence reveals the following:

Possible site: 45
>>> Seems to have no N-terminal signal sequence
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bacterial cytoplasm --- Certainty=0.2131(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below:

Identities = 91/222 (40%), Positives = 142/222 (62%), Gaps = 2/222 (0%)

Query: 2 LLEINHLEKVFRTRFSKEETRALQODVDFKVEQGEF IAIMGESGSGKTTLLNILATLEKPT 61
LL + + K + EE L+ 4D +V +G+F+AIMG SGASGK+TL+NI+ L+KP
Sbjct: 1 LLNLKDIRKSYH--LGTEEFAILKGIDLEVNEGDFLAIMGPSGSGKSTLMNIIGCLDKPG 58

Query: 62 NGQVILNGEDITKIKEAKLASFRLKNLGFVFQDFNLLDTLSVRDNIYLPLVLDRKRYKEM 121
+G 4+ G D+ + + +LA R + +GFVFQ+FNL+ L+ N+ LPL KE
Sbjct: 59 SGSYAIEGRDVSSLSDNELADLRNQKIGFVFONFNLMPKLTACONVELPLTYMNVPKKER 118

Query: 122 DHRLSELSSHLRIDDLLDKRPFELSGGQOKQRVAIARSLITNPQILLADEPTAALDYRNSE 181
R E+ + +++  + +P ELSGGQKORVAIAR+L+TNP +L DEPT ALD + S
Sbjct: 119 RKRALEMLKLVGLEERSEFKPMELSGGQKQRVAIARALVINPSFILGDEPTGALDTKTSV 178

Query: 182 DLLNLFETINLDGQTILMVTHSANAASHAKRVLFIKDGRIFH 223
++4+LEF+ N +G+TI+++TH A+ K+ + ++DG I H
Sbiject: 179 QIMDLFKQFNDNGKTIIIITHEPEVAALCKKTVILRDGNIEH 220

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 688

A DNA sequence (GBSx0730) was identified in S.agalactiae <SEQ ID 2121> which encodes the amino

acid sequence <SEQ ID 2122>. This protein is predicted to be nisin-resistance protein. Analysis of this

protein sequence reveals the following:

Possible site: 18
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood =-13.16 Transmembrane 8 - 24 ( 1 - 31)

_____ Final Results -----

bacterial membrane --- Certainty=0.6265(Affirmative) < sucec>
bacterial outside --- Certainty=0.0000 (Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAB08491 GB:U25181 nisin-resistance protein [Lactococcus lactis]
Identities = 108/318 (33%), Positives = 190/318 (58%), Gaps = 8/318 (2%)

Query: 3 RKIVLLFVVPMILIVLGILGVVVHYYGSALNIYLLPPSSERYGRVILDRVEQRGLYSQGRQ 62
++I+L V + LGI +++4G NIYL+PPS ++Y RV Li 44+ GL++ ++
Sbjct: 5 KRILLGLVAVCALFLGI - - - - IYFWGYKFNIYLVPPSPQKYVRVALKNMDELGLFTDSKE 60

Query: 63 WQIIRQRSEKKLKTSKSYQESRNIVOEAVRYGGGKHSQILSKETVRRDTLDSRYPEYRRL 122
W 444+ 4 +K+Y E+ +Q+A++ GGKHS I +E + + ++ +
Sbjct: 61 WVETKKKTIEETSNAKNYAETIPFLOKAIKVAGGKHSFIEHEEDISKRSITKYIKPKAEI 120

Query: 123 NEDILLITIPSISKLDKRSISHYSGKLONILMEKSYKGLILDLSNNTGGNMIPMIGGVAS 182
+ L++TIP + D ++ S Y+ L+ + +Y¥ G+I+DL N GG++ PM+ G++
Sbjct: 121 EGNTLILTIPEFTGNDSQA-SDYANFLESSFHKNNYNGVIVDLRGNRGGDLSPMVLGLSP 179

Query: 183 ILPNDTLFHYTDKYGNKKTITMKNIPLEALKISRKTINTKHV---PIAIITNHKTASSAE 239
+LP+ TLF Y DK + K + ++N + + S K + K+ PIA++ ++ T SS E
Sbjct: 180 LLPDETLFTYVDKSSHSKPVELQNGEINSGESSTKVSDNKKIKKAPIAVLIDNNTGSSGE 239

Query: 240 MTFLSFKGLPNVKSFGQATAGYTTVNETFMLYDGARLALTTGIVSDRQGYKYENTPILPD 299
+T I, FKG+PNVK G +AGYT+ N+T LYDG+ L +T+ V DR Y+N PI PD



WO 02/34771 PCT/GB01/04789
-787-

Sbjct: 240 LTALCFKGIPNVKFLGSDSAGYTSANQTVYLYDGSTLQITSAFVKDRTNNIYKNFPISPD 299

Query: 300 QVTSLPLOESQSWLKSRI 317

T+ +  WH+KS+I
Sbijct: 300 IQTNNAKSSAIEWIKSQI 317

No corresponding DNA sequence was identified in S.pyogenes.

A related GBS gene <SEQ ID 8641> and protein <SEQ ID 8642> were also identified. Analysis of this
protein sequence reveals the following:
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Lipop: Possible site: -1  Crend: 3
McG: Discrim Score: 12.71
GvH: Signal Score (-7.5): -5.64
Possible site: 18
>>> Seems to have an uncleavable N-term signal seq
ALOM program count: 1 value: -13.16 threshold: 0.0
INTEGRAL Likelihood =-13.16 Transmembrane 8 - 24 ( 1 - 31)
PERIPHERAL Likelihood = 4.03 174
modified ALOM score: 3.13

*%% Reasoning Step: 3

————— Final Results -----

bacterial membrane --- Certainty=0.6265(Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases:

34.7/62.5% over 3llaa
Lactococcus lactis
GP|805128| nisin-resistance protein Insert characterized

ORF01108 (343 - 1254 of 1560)

GP|805128|gb|AnB08491.1]|U25181(7 - 318 of 318) nisin-resistance protein {Lactococcus

lactis}

%$Match = 19.4

$Identity = 34.6 %Similarity = 62.4

Matches = 106 Mismatches = 112 Conservative Sub.s = 85

231 261 291 321 351 393 423
LKLSNL*EIGLKM*GYSKPFCHI IDLKRKGEQEMRRKIVLLFVVPMLIVLGILGV-----~ VVHYYGSATNIYLLPPSSE
NI conns| sl s
MKIGKRILILGLVAVCALFLGIIYFWGYKFNIYLVPPSPQ
10 20 30

453 483 513 543 573 603 633 663

RYGRVILDRVEQRGLYSQGRQWQI IRQRSEKKLKTSKSYQESRNIVQEAVRYGGGKHSQILSKETVRRDTLDSRYPEYRR

S N 1 I R § PR R ] | S N R I

KYVRVALKNMDELGLFTDSKEWVETKKKTIEETSNAKNYAET I PFLOKATKVAGGKHSFIEHEEDI SKRSITKYIKPKAR
" 50 60 70 80 90 100 110

693 | 723 753 783 813 843 873 203
LNEDILLITIPSISKLDKRSISHYSGKLONILMEKSYKGLILDLSNNTGGNMI PMIGGVASILPNDTLFHYTDKYGNKKT
NI T I N I I R e
IEGNTLILTIPEFTGNDSQA-SDYANFLESSFHKNNYNGVIVDLRGNRGGDLSPMVLGLSPLLPDGTLFTYVDKSSHSKP
130 140 150 160 170 180 190

933 963 984 1014 1044 1074 1104 1134

TTMKNIPLEALKISRKTINTKHV- - - PIAL I TNHKTASSAEMTFLSFKGLPNVKSFGQATAGY TTVNETFMLYDGARLAT,

sl oee Db e e P s DUD LD DD b =1L L= T s

VELQNGEINSGGSSTKVSDNKKIKKAPIAVLIDNNTGSSGELTALCFKGI PNVKFLGSDSAGYTSANQTVYLYDGSTLOT
210 220 230 240 250 260 270

1l64 1194 1224 1254 1284 1314 1344 1374
TTGEIVSDRQGYKYENTPILPDQVTSLPLOESQSWLKSRINON*GI INKGELYVIRNQSLRKSFSYTFFKRRDKGSTRRRF
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TSAFVKDRTNNIYKNFPISPDIQTNNAKSSATEWIKSQIK

SEQ ID 2122 (GBS38) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 14 (lane 7; MW 37kDa). It was also expressed in E.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 16 (lane 12; MW 62kDa).

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 689

A DNA sequence (GBSx0731) was identified in S.agalactiae <SEQ ID 2123> which encodes the amino
acid sequence <SEQ ID 2124>. Analysis of this protein sequence reveals the following:

Possible site: 20
>>> Seems to have an uncleavable N-term signal seq

————— Final Results -----

bacterial membrane --~ Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.

A related DNA sequence was identified in S.pyogenes <SEQ ID 2125> which encodes the amino acid
sequence <SEQ ID 2126>. Analysis of this protein sequence reveals the following:

Posgible site: 17
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1369 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000 (Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below:

Identities = 31/49 (63%), Positives = 43/49 (87%)

Query: 6 KKLTKSLGPIGKLISIIPDTTELIGKAIDNSRPIIEKELDRRHEKKIDL 54
K++ K+LG +GKL+SI+PDTTE+IGK IDNSRPIIEK ++++HEK+ L
Sbjct: 3 KRIRKALGVVGKLMSIVPDTTEIIGKTIDNSRPIIEKRMEQKHEKEMQL 51

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 690

A DNA sequence (GBSx0732) was identified in S.agalactiae <SEQ ID 2127> which encodes the amino
acid sequence <SEQ ID 2128>. Analysis of this protein sequence reveals the following:

possible site: 54
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3644 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
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The protein has no significant homology with any sequences in the GENPEPT database, but there is

-789-

homology to SEQ ID 2126.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 691

A DNA sequence (GBSx0733) was identified in S.agalactiae <SEQ ID 2129> which encodes the amino
acid sequence <SEQ ID 2130>. This protein is predicted to be 28 kd outer membrane protein precursor

(yaeC). Analysi

Possible si
>>> May be

————— Final

s of this protein sequence reveals the following:

te: 16
a lipoprotein

PCT/GB01/04789

Results -----
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP: CAB5982
Identities

Query: 1

Sbjct: 3

Query: 55
Sbjct: 62
Query: 114
Sbjct: 122
Query: 174
Sbijct: 176
Query: 234

Sbict: 236

A related DNA sequence was identified in S.pyogenes <SEQ ID 2131> which encodes the amino acid

7 GB:AJ012388 hypothetical protein [Lactococcus lactis]

54

= 123/290 (42%), Positives = 178/290 (60%), Gaps = 18/290 (6%)
MKIKKLLGLTTTVVISALILGAC---~-- GQSKNEDAKVVRVGTMVKSKTEKARWDKIEE
+K +++L +T  +++ +I4+G G +K+V++G M K E W o++++

VKNRRIL-ITITILVFIIIVGGIFAFSHSGNKSKVSSKIVKIGLMPGGKQEDVIWKQVOK

LVKKK-GVKLKFTEFTDYTQPNKALESDEIDINAFQHYNY LNNWNKANKTNLVSVAETYF
K + G+ LKF FTD +PNKAL + E+D+NAFQHY YL +WNKAN N+VS+ +T
NAKDQFGITLKFVNFTDGDEPNKALVNHEVDLNAFQHYAYLKSWNKANNGNIVSIGDTIT

TSFRLYSGTKNGKGKYQTVSEIPNKATITIPNDAVNESRSLYLLOSAGLLKLKVSGDALA
T LYS KY+ V EIP+K+TI IPND NESR+LY+L++AGL+KL S LA
TPIHLYST------ KYKKVDEIPDKSTIAIPNDITNESRALYVLKNAGLIKLDTSRGVLA

TMSDVVSNPKSLDLKEVDAAQTARSLDSTDAAVINNDFVTEAGINPKSAIFIEPKSKNAK
T+ D+ NPKSL +KE+DA+QT R+LDS AAVIN +F A + K +I+ EP +4++
TVKDIRENPKSLIIKETIDASQTPRALDSVARAVINYNFATSAKNSDKESIYQEPLNEDSA

QWYNLLVAQRKGWODKSKAKATKEVVKAYHTDAVKKVIEKT - SQGLDQPVW 282
QW N + A Q K KEVVKAY + +I+K G+PW
QWINFIAAN-~-QSDKNNKVYKEVVKAYEQKNIADIIKKEYPDGGELPAW 282

sequence <SEQ ID 2132>. Analysié of this protein sequence reveals the following:

Possible gi
>»> Seems t

————— Final

te: 24
o have no N-terminal signal sequence

61

113

121

173

175

233

235

Results -----
bacterial cytoplasm --- Certainty=0.1766 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000{Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below:

Identities

= 145/264 (54%), Positives = 203/264 (75%), Gaps = 2/264 (0%)

Query: 20 LGACGQSKNEDAKVVRVGTMVKSKTEKARWDKIEELVKKKGVKLKFTEFTDYTQPNKALE 79

Sbjct: 1

L AC + K +D + +G M K+++++ARWDK+EEL+KK + LK+ EFTDY+QPNKA+
LVACSE-KQDDKNTLTIGVMTKTESDQARWDKVEELLKKDN I TLKYKEFTDYSQPNKAVA

59
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Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbijct:

80

60

139

120

199

180

259

240

-790-

SDEIDINAFQHYNYLNNWNKANKTNLVSVAETYFTSFRLYSGT - KNGKGKYQTVSELPNK
+ E+DINAFQHYN+LNNWNK NK +LV++A+TY + L+SGT ++GK KY++V4++PN
NGEVDINAFQHYNFLNNWNKENKEHLVAIADTYISPINLEFSGTSQDGKAKYKSVADLPNG

ATITIPNDAVNESRSLYLLQSAGLLKLKVSGDALATMSDVVSNPKSLDLKEVDAAQTARS
I +PNDA NESR+LY+LQSAGL+KL VSGD LAT++++ N K LD+KE+DA+QTAR+
TQIAVPNDATNESRALYVLQSAGLIKLNVSGDQLATIANISENKKKLDIKELDASQTARA

LDSTDAAVINNDFVTEAGINPKSAIFIEPKSKNAKQWYNLLVAQKGWQDKSKAKAIKEVV
L S DAAVHNN + A I+ K+++F E N+KQW N++ QK W+ KA ATK+++
LVSADAAVVNNSYAVPAKIDYKTSLFKEKADDNSKQWINI TAGOKDWEKSEKADAIKKL I

KAYHTDAVKKVIEKTSQGLDQPVW 282
KAY TD VKKV+EKTS G+D VW
KAYQTDEVKKVVEKTSNGIDVSVW 263

PCT/GB01/04789

138
119
198
179
258

239

SEQ ID 2130 (GBS96) was expressed in £.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 19 (lane 7; MW 32kDa). It was also expressed in E.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 22 (lane 3; MW 57.2kDa).

The GBS96-GST fusion product was purified (Figure 195, lane 10) and used to immunise mice. The

resulting antiserum was used for FACS (Figure 290), which confirmed that the protein is immunoaccessible
on GBS bacteria.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 692

A DNA sequence (GBSx0734) was identified in S.agalactiae <SEQ ID 2133> which encodes the amino
acid sequence <SEQ ID 2134>. Analysis of this protein sequence reveals the following:

Possible site: 61
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.5103(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 9807> which encodes amino acid sequence <SEQ ID 9808>

was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 693

A DNA sequence (GBSx0735) was identified in S.agalactiae <SEQ ID 2135> which encodes the amino
acid sequence <SEQ ID 2136>. This protein is predicted to be glucose-inhibited division protein (gid).

Analysis of this protein sequence reveals the following:

Possible site: 18
>>> Seems to have no N-terminal signal sequence
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Final Results -----
bacterial cytoplasm --- Certainty=0.0656 (Affirmative) < sucecs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB13486 GB:Z99112 glucose-inhibited division protein [Bacillus subtilig]
Identities = 289/439 (65%), Positives = 352/439 (79%), Gaps = 10/439 (2%)

Query

Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

: 1

1

61

61

121

121

181

180

241

240

301

292

361

352

421

411

MSQSYINVIGAGLAGSEAAYQIAKRGIPVKLYEMRGVKSTPQHKTDNFAELVCSNSFRGD
M+Q +NVIGAGLAGSEAA+Q+AKRGI VKLYEMR VK TP H TD FAELVCSNS R +
MNQOTVNVIGAGLAGSEAAWQLAKRGIQVKLYEMRPVKQTPAHHTDKFAELVCSNSLRSN

SLTNAVGLLKEEMRRLDSIIMRNGEAHRVPAGGAMAVDREGYSEAVTEEIHKHPLIEVIR
+L NAVG+LKEEMR LDS I+ + VPAGGA+AVDR  ++ +VI' + HP + VI
TLANAVGVLKEEMRALDSAI IAAADECSVPAGGALAVDRHEFAASVTNRVKNHPNVIVIN

DEITDIPGDAITVIATGPLTSDSLAAKIHELNGGDGFYFYDAAAPIVDKNTIDINKVYLK
+E+T+IP + T+IATGPLTS+SL+A++ EL G D YFYDAAAPIV4+K+++D++KVYLK
EEVIEIP-EGPTIIATGPLTSESLSAQLKELTGEDYLYFYDAAAPTVEKDSLDMDKVYLK

SRYDKGEAAYLNCPMTKEEFMAFHEALTTAEEAPINSFEKEKYFEGCMPIEVMAKRGIKT
SRYDKGEAAYLNCPMT+EEF FHEALT+AE PL FEKE +FEGCMPIEVMAKRG KT
SRYDKGEAAYDLNCPMTEEEFDRFHEALTSAETVPLKEFEKEI FFEGCMPIEVMAKRGKKT

MLYGPMKPVGLEYPEDYKGPRDGEFKTPYAVVQLRODNAAGSLYNIVGFQTHLKWGEQKR
ML+GPMKPVGLE+P K PYAVVQLRQOD+AAG+LYNIVGFQTHLKWG+QK
MLFGPMKPVGLEHPVTGK-~~---~~ RPYAVVQLRQDDAAGTLYNIVGFQTHLKWGDQKE

VFOMIPGLENAEFVRYGVMHRNSYMDSPNLLNQTFATRKNPNLFFAGOMTGVEGYVESAA
V ++IPGLEN E VRYGVMHRN++++S8P+LL T+ + +LEFFAGQMTGVEGYVESAA
VLKLIPGLENVEIVRYGVMHRNTFINSPSLLKPTYQFKNRSDLFFAGOMTGVEGYVESAA

SGLVAGINAVRRFNGESEVVFPQTTAIGALPHY ITHTDSKHFQPMNVNFGIIKELEGPRI
SGLVAGINA + GE V+FPQ TAIG++ HYIT T+ K+FQPMN NFG++KEL +I
SGLVAGINAAKLVLGEELVIFPQETAIGSMAHY ITTTNQKNFQPMNANFGLLKELP~VKI

RDKKERYEAIATRALKDLE 439
++KKER-E A RA++ ++
KNKKERNEQYANRATETIQ 429

A related DNA sequence was identified in S.pyogenes <SEQ ID 2137> which
sequence <SEQ ID 2138>. Analysis of this protein sequence reveals the following:

Possible site: 30

>>> Seems to have an uncleavable N-term signal segq
INTEGRAL Likelihood = -8.44 Transmembrane 12 - 28 ( 9 - 32)

Final Results -----

60

60

120
120
180
179
240
239
300
291
360
351
420

410

encodes the amino acid

bacterial wembrane --- Certainty=0.4376(Affirmaﬁive) < succ>
bacterial outside --- Certainty=0.0000{(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

RGD motif: 111-113

The protein has homology with the following sequences in the databases:

>GP:CAB13486 GB:Z99112 glucose-inhibited division protein tBacillus subtilis]
Identities = 292/435 (67%), Positives = 350/435 (80%), Gaps = 10/435 (2%)

Query

" Sbjct

: 59

: 6

INVIGAGLAGSEAAYQIAKRGIPVKLYEMRGVKATPQHKTTNFAELVCSNSFRGDSLTNA
+NVIGAGLAGSEAR+Q+AKRGI VKLYEMR VK TP H T FAELVCSNS R ++L NA
VNVIGAGLAGSEAAWQLAKRGIQVKLYEMRPVKQTPAHHTDKFAELVCSNSLRSNTLANA

118

65

Query: 119 VGLLKEEMRRLDSIIMRNGEANRVPAGGAMAVDREGYAESVTAELENHPLIEVIRGEITE 178
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Sbjct:
Query:
Sbict:
Query:
Sbjct:
Query:
Sbhjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbijct:

66

179

126

239

185

299

245

359

297

419

357

479

416

-792-

VG+LKEEMR LDS I+ + VPAGGA+AVDR +A SVT ++NHP + VI E+TE
VGVLKEEMRALDSATIIAAADECSVPAGGALAVDRHEFAASVINRVKNHPNVTVINEEVTE

IPDDAITVIATGPLTSDALAEKTHATNGGDGFYFYDAAAPIIDKSTIDMSKVYLKSRYDK
IP+ T+TATGPLTS++DL+ ++ L G D YFYDAAAPT++K ++DM KVYLKSRYDK
IPEGP~TIIATGPLTSESLSAQLKELTGEDYLYFYDAAAPIVEKDSLDMDKVYLKSRYDK

GEAAYLNCPMTKEEFMAFHEALTTAEEAPLNAFEKEKYFEGCMPIEVMAKRGIKTMLYGP
GEAAYLNCPMT+EEF FHEALT+AE PL FEKE +FEGCMPIEVMAKRG KTML+GP
GEAAYLNCPMTEEEFDRFHEALTSAETVPLKEFEKEIFFEGCMPIEVMAKRGKKTMLFGP

MKPVGLEYPDDYTGPRDGEFKTPYAVVQLRODNAAGSLYNIVGFQTHLKWGEQKRVEFQMI
MKPVGLE+P TG R PYAVVQLRQD+AAG+LYNIVGFQTHLKWGHQK V ++I
MKPVGLEHP--VIGKR=~ =~~~ PYAVVQLRODDAAGTLYNIVGFQTHLKWGDQKEVLKLI

PGLENAEFVRYGVMHRNSYMDSPNLLTETFQSRSNPNLFFAGQMTGVEGYVESAASGLVA
PGLEN E VRYGVMHRN4+++4+SP+LL T+Q ++ +LFFAGQMTGVEGYVESAASGLVA
PGLENVEIVRYGVMHRNTFINSPSLLKPTYQFKNRSDLFFAGOMTGVEGYVESAASGLVA

GINAARLFKREEALIFPQTTAIGSLPHYVTHADSKHFQPMNVNFGI IKELEGPRIRDKKE
GINAA+L EE +IFPQ TAIGS+ HY+T + K+FQPMN NFG++KEL +I++KKE
GINAAKLVLGEELVIFPQETAIGSMAHY ITTTNQKNFQPMNANFGLLKELP-VKIKNKKE

RYEAIASRALADLDT 493
RE A+RA+ + T
RNEQYANRAIETIQT 430

An alignment of the GAS and GBS proteins is shown below:

Identities = 395/439 (89%), Positives = 417/439 (94%)

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbict:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:

Sbjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

4

57

64

117

124

177

184

237

244

297

304

357

364

417

424

477

SYINVIGAGLAGSEAAYQIAKRGIPVKLYEMRGVKSTPQHKTDNFAELVCSNSFRGDSLT
+YINVIGAGLAGSEAAYQIAKRGIPVKLYEMRGVK+TPQHKT NFAELVCSNSFRGDSLT
TYINVIGAGLAGSEAAYQIAKRGIPVKLYEMRGVKATPQHKTTNFAELVCSNSFRGDSLT

NAVGLLKEEMRRLDSTI IMRNGEAHRVPAGGAMAVDREGYSEAVITEEIHKHPLIEVIRDEL
NAVGLLKEEMRRLDSIIMRNGEA+RVPAGGAMAVDREGY+E+VT E+ HPLIEVIR EI
NAVGLLKEEMRRLDSI IMRNGEANRVPAGGAMAVDREGYAESVTAELENHPLIEVIRGEI

TDIPGDAITVIATGPLTSDSLAAKTHELNGGDGFYFYDAAAPIVDKNTIDINKVYLKSRY
T+IP DAITVIATGPLTSD+LA KIH LNGGDGFYFYDAAAPI+DK+TID++KVYLKSRY
TEIPDDAITVIATGPLTSDALAEKTHATNGGDGEYFYDAAAPI IDKSTIDMSKVYLKSRY

DKGEAAYLNCPMTKEEFMAFHEALTTAEEAPLNSFEKEKYFEGCMPIEVMAKRGIKTMLY
DKGEAAYLNCPMTKEEFMAFHEALTTAEEAPLN+ FEKEKYFEGCMPIEVMAKRGIKTMLY
DKGEAAYINCPMTKEEFMAFHEALTTAEEAPLNAFEKEKYFEGCMPIEVMAKRGIKTMLY

GPMKPVGLEYPEDYKGPRDGEFKTPYAVVOLRODNAAGSLYNIVGFQTHLKWGEQKRVEQ
GPMKPVGLEYP+DY GPRDGEFKTPYAVVQLRODNAAGSLYNIVGFQTHLKWGEQKRVFQ
GPMKPVGLEYPDDYTGPRDGEFKTPYAVVQLRODNAAGSLYNIVGFQTHLKWGEQKRVFQ

MIPGLENAEFVRYGVMHRNSYMDSPNLLNQTFATRKNPNLFFAGOMTGVEGYVESAASGL
MIPGLENAEFVRYGVMHRNSYMDSPNLL +TF +R NPNLFFAGOMTGVEGYVESAASGL
MIPGLENAEFVRYGVMHRNSYMDSPNLLTETFQSRSNPNLFFAGQMTGVEGYVESAASGL

VAGINAVRRFNGESEVVFPQTTAIGALPHYITHTDSKHFQPMNVNFGI IKELEGPRIRDK
VAGINA R F E ++FPQTTAIG+LPHY+TH DSKHFQPMNVNFGIIKELEGPRIRDK
VAGINAARLFKREEALIFPQTTAIGSLPHYVTHADSKHFQPMNVNFGIIKELEGPRIRDK

KERYEATATRALKDLEKFL 442
KERYEAIA+RAL DL+ L
KERYEATASRALADL.DTCL 495

vaccines or diagnostics.
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244
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296
418
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63

116
123
176
183
236
243
296
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356
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Example 694

A DNA sequence (GBSx0736) was identified in S.agalactiae <SEQ ID 2139> which encodes the amino
acid sequence <SEQ ID 2140>. This protein is predicted to be transcriptional regulator (GntRfamily).
Analysis of this protein sequence reveals the following:

Possible site: 13
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.5103 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAB04138 GB:AP001508 transcriptional regulator (GntR family)
[Bacillus halodurans]
Identities = 83/229 (36%), Positives = 133/229 (57%), Gaps = 1/229 (0%)

Query: 2 LPAYIKIHDATIKKEIDKGTWKIGQORLPSERDLADDYSVSRMTLRQSITLLVEEGILERRV 61
LP Y +I + IK++I+ G K G L SER+ A+ Y VSRMT+RQO+I LV +G + ++
Sbjct: 8 LPIYYQIEEQIKQQIESGVLKPGDMLKSEREYAEYYDVSRMTVRQATINNLVNQGYIYKKK 67

Query: 62 GSGTYVASHRVQEKMRGTTSFTEIVNSQGRKPSSKLISFQRKLANETEIQKLNLSQSDYV 121
GSGTYV ++++ + G TSFTE + +G +PSS+L+ F+ A ++LNL ++ V
Sbjct: 68 GSGTYVQEKKIEQALNGLTSFTEDMRKRGMEPSSRLLKFELIPATAKIAKELNLKENTPV 127

Query: 122 VRMERVRYADKVPLVYEVASIPENLIKGFEQSEVTEHFFKTLTEN-GYEIGKSQQTIYAR 180
++R+RY D VP+ E +P NL+KG + + + ++ + B I +QIA
Sbjct: 128 TEIKRIRYGDGVPIAIERNLLPANLVKGLNEEIINQSLYQYIEEELNLRIADALQVIEAS 187

_ Query: 181 NASERVASHLEVNAGHAILALTQVSYFTDGKPFEYVHGQYVGDRFEFYL 229
AS+ A LE+ G IL + + ++ DG EV Y DR++F +
Sbjct: 188 TASKTEADLLEIQKGSPILLIERKTFLADGTVLELVKSAYRADRYKFMI 236

There is also homology to SEQ ID 1256.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 695

A DNA sequence (GBSx0737) was identified in S.agalactiae <SEQ ID 2141> which encodes the amino
acid sequence <SEQ ID 2142>. This protein is predicted to be GMP synthase (guaA). Analysis of this
protein sequence reveals the following:

Possible site: 46
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.96 Transmembrane 228 - 244 ( 228 - 245)

————— Final Results -----

bacterial membrane --- Certainty=0.1383 (Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD15805 GB:AF058326 GMP synthase [Lactococcus lactis)
Identities = 416/511 (81%), Positives = 467/511 (90%), Gaps = 3/511 (0%)

Query: 10 IQKITVLDYGSQYNQLIARRIREFGVFSELKSHKITADEIRDINPIGIVLSGGPNSVYAD 69
++KIIVLDYGSQYNQLIARRIRE GVFSEL SHK+TA EIR+INPIGI+LSGGPNSVY +
Sbjct: 6 LEKIIVLDYGSQYNQLIARRIREIGVFSELMSHKVTAKEIREINPIGIIL,SGEPNSVYDE 65
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Query:
Sbjct:
Query:
Sbict:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

70

66

130

123

190

183

250

243

310

303

370

363

430

423

490

483

-794-

GAFGIDEEIFELGIPILGICYGMQLITHKLGGKVLPAGEAGHREYGOSATRIRSESATFA
G+F 1D EIFELG+P+LGICYGMQL+++KLGG V AGE REYG + L+L +SALFA
GSFDIDPEIFELGLPVLGICYGMOLMSYKLGGMVEAAGE - - -REYGVAPLQLTEKSALFA

GTPQEQLVLMSHGDAVTEI PEGFHLVGDSVDCPFAAMENTEKQFYGIQFHPEVRHSVYGN
GTP+ Q VLMSHGD VT IPEGFH+VG S + PFAA+ENTE+ YGIQFHPEVRHSV+G
GTPEVQDVLMSHGDRVTAI PEGFHVVGTSPNSPFAAVENTERNLYGIQFHPEVRHSVHGT

DILKNFAVNICGARGDWSMDNFIDMEIAKIRETVGDRKVLLGLSGGVDSSVVGVLLORAL
++L+NFA+NICGA+G+WSM+NFIDM+I IRE VGD+KVLLGLSGGVDSSVVGVLLQRAT
EMLRNFALNICGAKGNWSMENF IDMOIKDIREKVGDKKVLLGLSGGVDSSVVGVLLORAT

GDQLTCIFVDHGLLRKNEGDQVMDMLGGKFGLNI IRVDASKRFLDLLSGVEDPERKRKI I
GDQLT IFVDHG LRK E DQVM+ LGGKFGLNII+VDA KRF+D L G+ DPE +RKII
GDQLTSIFVDHGFLRKGEADQVMETLGGKFGLNI IKVDAQKRFMDKLVGLSDPETQRKIT

GNEFVYVFDDEASKLKGVDFLAQGTLYTDI IESGTETAQT IKSHHNVGGLPEDMQFELIE
GNEFVYVFDDEA+KL+GVDFLAQGTLYTD4+IESGT+TAQTIKSHHNVGGLPEDMQF+LIE
GNEFVYVFDDEANKLEGVDFLAQGTLYTDVIESGTDTAQT IKSHHNVGGLPEDMQFQLIE

PLNTLFKDEVRALGTALGMPDEVVWRQPFPGPGLAIRVMGEITEEKLETVRESDAILREE
PLNTLFKDEVRALGT LGMPDE+VWRQPFPGPGLAIRV+G++TEEKLETVRESDAILREE
PLNTLFKDEVRALGTQLGMPDEIVWRQPFPGPGLAIRVLGDLTEEKLETVRESDAILREE

IAKAGLDRDVWQYFTVNTGVRSVGVMGDGRTYDYTIATRATTS IDGMTADFAQLPWDVLK
IA +GL+RDVWQYFTVNT V+SVGVMGD RTYDYT+AIRAITSIDGMTADFAQLPWD+L+
IAASGLERDVWQYFTVNTDVKSVGVMGDORTYDYTLATRATITSIDGMTADFAQLPWDLLQ

KISTRIVNEVDHVNRIVYDITSKPPATVEWE 520
KIS RIVNEVDHVNRIVYDITSKPPATVEW+
KISKRIVNEVDHVNRIVYDITSKPPATVEWQ 513

A related DNA sequence was identified in S.pyogenes <SEQ ID 2143> which
sequence <SEQ ID 2144>, Analysis of this protein sequence reveals the following:

Possible site: 46
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.96 Transmembrane 228 - 244 ( 228 - 245)

Final Results ~-----

PCT/GB01/04789

129
122
189
182
249
242
309
302
369
362
429
422
489

482

encodes the’ amino acid

bacterial membrane --- Certainty=0.1383 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

RGD motif: 203-205

The protein has homology with the following sequences in the databases:

>GP:AAD15805 GB:AF058326 GMP synthase [Lactococcus lactis]
Identities = 411/511 (80%), Positives = 464/511 (90%), Gaps = 3/511 (0%)

Query:
Sbijct:
Query:
Shjct:
Query:
Sbjct:
Query:

Sbict:

10

6

70

66

130

123

190

183

VOKIIVLDYGSQYNQLIARRIREFGVFSELKSHKITAQELREINPIGIVLSGGPNSVYAD
++KIIVLDYGSQYNQLTARRIRE GVFSEL SHK+TA+E+REINPIGI+LSGGPNSVY +
LEKIIVLDYGSQYNQLIARRIREIGVFSELMSHKVTAKEIREINPIGI ILSGGPNSVYDE

NAFGIDPEIFELGIPILGICYGMQLITHRLGGKVVPAGOAGNREYGQSTLHLRETSKLFS
+F IDPEIFELG+P+LGICYGMQL+++KLGG V AG+ REYG + L' E S LF+
GSFDIDPEIFELGLPVLGICYGMQLMSYKLGGMVERAGE - - -REYGVAPLQLTEKSALFA

GTPQEQLVLMSHGDAVTEIPEGFHLVGDSNDCPYAATIENTEKNLYGIQFHPEVRHSVYGN
GTP+ Q VLMSHGD VT IPEGFH+VG S + P+AA+ENTE+NLYGIQFHPEVRHSV+G
GTPEVQDVLMSHGDRVTAIPEGFHVVGTSEPNSPFAAVENTERNLYGIQFHPEVRHSVHGT

DIDLKNFAISICGARGDWSMDNFIDMEIAKIRETVGDRKVLLGLSGGVDSSVVEVLLQKAT
++L+NFA++ICGA+G+WSM+NFIDM+I IRE VGED+KVLLGLSGGVDSSVVGVLLQ+AT
EMLRNFALNICGAKGNWSMENFIDMQIKDIREKVGDKKVLLGLSGGVDSSVVGVLLORAT

69

65

129
122
189
182
249

242
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Query:
Sbhjct:
Query:
Shjct:
Query:
Sbhict:
Query:
Sbjct:
Query:

Sbict:

250

243

310

303

370

363

430

423

490

483

-795-

GDQLTCIFVDHGLLRKDEGDQVMGMLGGKFGLNI IRVDASKRFLDLLADVEDPEKKRKI T
GDQLT IFVDHG LRK E DQVM LGGKFGLNII+VDA KRF+D L + DPE +RKIT
GDQLTSIFVDHGFLRKGEADQVMETLGGKFGLNI I KVDAQKRFMDKLVGLSDPETQRKI I

GNEFVYVFDDEASKLKGVDFLAQGTLYTDIIESGTETAQTIKSHHNVGGLPEDMQFELIE
GNEFVYVFDDEA+KL+GVDFLAQGTLYTD+ IESGT+TAQTI KSHHNVGGLPEDMQF+LIE
GNEFVYVFDDEANKLEGVDFLAQGTLYTDVIESGTDTAQT I KSHHNVGGLPEDMQFQLIE

PLNTLFKDEVRALGIALGMPEEIVWROPFPGPGLAIRVMGAITEEKLETVRESDAILREE
PLNTLFKDEVRALG LGMP+EIVWRQPFPGPGLAIRV+G +TEEKLETVRESDAILREE
PLNTLFKDEVRALGTQLGMPDE LVWRQPFPGPGLAIRVLGDLTEEKLETVRESDAILREE

IAKAGLDRDVWQYFTVNTGVRSVGVMGDGRTYDYTIAIRAITS IDGMTADFAQLPWDVLK
IA +GL+RDVWQYFTVNT V+SVGVMGD RTYDYT+AIRAITSIDGMTADFAQLPWD+L+
TAASGLERDVWQYFTVNTDVKSVGVMGDORTYDYTLATRAITS IDGMTADFAQLPWDLLQO

KISTRIVNEVDHVNRIVYDITSKPPATVEWE 520
KIS RIVNEVDHVNRIVYDITSKPPATVEW+
KISKRIVNEVDHVNRIVYDITSKPPATVEWQ 513

An alignment of the GAS and GBS proteins is shown below:

Identities
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbict:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbijct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

61

61

121

121

181

181

241

241

301

301

361

361

421

421

481

481

= 487/520 (93%), Posgitives = 505/520 (96%)

MTDISILNDIQKIIVLDYGSQYNQLIARRIREFGVFSELKSHKITADEIRDINPIGIVLS
MT+ISILND+QKITVLDYGSQYNQLIARRIREFGVFSELKSHKITA E+R+INPIGIVLS
MTEISIINDVQKIIVLDYGSQYNQLTARRIREFGVFSELKSHKITAQELREINPIGIVLS

GGPNSVYADGAFGIDEEIFELGIPILGTICYGMQLITHKL.GGKVLPAGEAGHREYGQSATR
GGPNSVYAD AFGID EIFELGIPILGICYGMQLITHKLGGKV+PAG+AG+REYGQOS L
GGPNSVYADNAFGIDPEIFELGIPILGICYGMQLITHKLGGKVVPAGQAGNREYGQSTLH

LRSESALFAGTPQEQLVLMSHGDAVTEI PEGFHLVGDSVDCPFAAMENTEKQFYGTQFHP
LR S LF+GTPQEQLVLMSHGDAVIEIPEGFHLVGDS DCP+AA+ENTEK YGIQFHP
LRETSKLFSGTPQEQLVIMSHGDAVTEI PEGFHLVGDSNDCPYAAIENTEKNLYGIQFHP

EVRHSVYGNDILKNFAVNICGARGDWSMDNF IDMEIAKIRETVGDRKVLLGLSGGVDSSV
BEVRHSVYGNDILKNFA++ICGARGDWSMDNFIDMEIAKIRETVGDRKVLLGLSGGVDSSYV
EVRHSVYGNDILKNFATSICGARGDWSMDNFIDMEIAKIRETVGDRKVLLGLSGGVDSSV

VGVLLORAIGDQLTCIFVDHGLLRKNEGDQVMDMLGGKFGLNI IRVDASKRFLDLLSGVE
VGVLLQO+AIGDOLTCIFVDHGLLRK+EGDOVM MLGGKFGLNIIRVDASKRFLDLL4 VE
VGVLLQKAIGDQLTCIFVDHGLLRKDEGDQVMGMLGGKFGLNI IRVDASKRFLDLLADVE

DPERKRKIIGNEFVYVFDDEASKLKGVDFLAQGTLYTDIIESGTETAQTIKSHHNVGGLP
DPE+KRKIIGNEFVYVFDDEASKLKGVDFLAQGTLYTDIIESGTETAQTIKSHHNVGGLP
DPEKKRKI IGNEFVYVFDDEASKLKGVDFLAQGTLYTDITESGTETAQT IKSHHNVGGLP

EDMQFELIEPLNTLFKDEVRALGTALGMPDEVVWRQPFPGPGLAIRVMGEITEEKLETVR
EDMQFELIEPLNTLFKDEVRALG ALGMP+E+VWRQPFPGPGLATRVMG ITEEKLETVR
EDMQFELIEPLNTLFKDEVRALGIALGMPEEIVWRQPFPGPGLAIRVMGAITEEKLETVR

ESDAILREEIAKAGLDRDVWQYFTVNTGVRSVGVMGDGRTYDYTIATIRAITS IDGMTADF
ESDAILREEIAKAGLDRDVWQYFTVNTGVRSVGVMGDGRTYDYTIATRAITS IDGMTADF
ESDAILREEIAKAGLDRDVWQYFTVNTGVRSVGVMGDGRTYDYTIATIRAITSIDGMTADF

AQLPWDVLKKISTRIVNEVDHVNRIVYDITSKPPATVEWE 520
AQLPWDVLKKISTRIVNEVDHVNRIVYDITSKPPATVEWE
AQLPWDVLKKISTRIVNEVDHVNRIVYDITSKPPATVEWE 520

vaccines or diagnostics.
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309
302
369
362
429
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60

60

120
120
180
180
240
240
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300
360
360
420
420
480
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Example 696

A DNA sequence (GBSx0740) was identified in S.agalactiae <SEQ ID 2145> which encodes the amino
acid sequence <SEQ ID 2146>. This protein is predicted to be branched chain amino acid ABC transporter,
periplasmic amino acid-bind. Analysis of this protein sequence reveals the following:

Possible site: 58
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.0957 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 9409> which encodes amino acid sequence <SEQ ID 9410>
was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD36211 GB:AE001771 branched chain amino acid ABC transporter,
periplasmic amino acid~binding protein [Thermotoga maritimal]
Identities = 31/92 (33%), Positives = 51/92 (54%), Gaps = 4/92 (4%)

Query: 26 AKAFHDHYVKAYGEEPSMFSALSYDAVYMAAKSAKGAKTSID---IKKALAKLKDFKGVT 82
AKX F + Y + YG+EP+ +AL YDA ¥YM A S D I ++ K4++F G +
Sbjct: 275 AKKFVEVYKEKYGKEPAALNALGYDA-YMVLLDATIERAGSFDREKIAEEIRKTRNFNGAS 333

Query: 83 GKMSIDKNHNVVKSAYVVKLEDGKTSSVNIIS 114
G ++ID+N + +KS V ++4G +I+
Sbjct: 334 GIINIDENGDAIKSVVVNIVKNGSVDFEAVIN 365

No corresponding DNA sequence was identified in S.pyogenes.

SEQ ID 9410 (GBS660) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 135 (lane 8 & 9; MW 71.5kDa) + lane 10; MW 27kDa). It was also expressed in
E.coli as a His-fusion product. SDS-PAGE analysis of total cell extract is shown in Figure 141 (lane 2; MW
46.5kDa) and in Figure 181 (lane 3; MW 46kDa).

GBS660-His was purified as shown in Figure 233, lane 5-6.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 697

A DNA sequence (GBSx0741) was identified in S.agalactiae <SEQ ID 2147> which encodes the amino
acid sequence <SEQ ID 2148>. Analysis of this protein sequence reveals the following:

Possible site: 27

>>> Seems to have a cleavable N-term signal seq.
INTEGRAL Likelihood =-10.61 Transmembrane 140 - 156 ( 129 - 158)
INTEGRAL Likelihood -9.55 Transmembrane 60 - 76 ( B3 - 80)
INTEGRAL Likelihood -7.59 Transmembrane 264 - 280 ( 257 - 285)
INTEGRAL Likelihood -5.79 Transmembrane 232 ~ 248 ( 219 - 251)
INTEGRAL Likelihood -2.23 Transmembrane 190 - 206 ( 190 ~ 207)
INTEGRAL Likelihood -1.75 Transmembrane 90 - 106 ( 90 - 110)

It

]

It

1

]

————— Final Results -----
bacterial wmembrane --- Certainty=0.5246 (Affirmative) < succs
bacterial ocutside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>
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A related GBS nucleic acid sequence <SEQ ID 10059> which encodes amino acid sequence <SEQ ID
10060> was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD36212 GB:AE001771 branched chain amino acid ABC transporter,
permease protein [Thermotoga maritimal
Identities = 140/295 (47%), Positives = 200/295 (67%), Gaps = 7/295 (2%)

Query: 2 LOQLVNGLILGSIYALLALGYTMVYGIIKLINFAHGDIYMMGAFMGYYLINHLHLNFFLA 61
LO L NG++LG +YAL+A+GYTMVYGI++LINFAHGD+ MMG + +Y L LN +
Sbjct: 5 LONLFNGIMLGGLYALTATIGYTMVYGILRLINFAHGDVMMMGVYFAFYAATLLSLNPLFS 64

Query: 62 LLIAMLGSAFLGVVIEYLA?RPLRKSTRIAALITAIGVSFLLEYGMVYLVGADTRAFPQA 121
++A+LG+A LG +I+ +AY4+PLR + RI+ALITAIGVSF LE V + GA +4F +
Sbjct: 65 AIVAILGAALLGFLIDRVAYKPLRNAPRISALITAIGVSFFLESLAVVVFGAIPKSFLKV 124

Query: 122 IHTVKYNLGPITITNVQL----- IILGIALLLMLTLQFIVQKTKMGKAMRALSVDSDAAQ 176
+T+  ++ +++ I ++++ L FIV +TK+G AMRA+S+D
Sbjct: 125 FKDRTILNKVLTVAGARIPLLTFLVIFITAVILIVLFFIVYRTKIGMAMRAISMDIPTTA 184

Query: 177 LMGINVNRTISFTFALGSALAGAGGVLIGLYYNSVQPLMGVTPGLKAFVAAVLGGIGIIP 236
LMG+NV+ I FTFALGSALA A G++ + + +V P MG PGLKAF+AAV GGIG IP
Sbjct: 185 LMGVNVDAVIGFTFALGSALAAASGIMWAMRFPNVHPYMGFMPGLKAFIAAVFGGIGSIP 244

Query: 237 GAAIGGFVIGILETLATAL--GVSDFRDGIVYAILILIFLIRPAGILGKNIKEKV 289
GA +GG ++G++E A V +RD + ILI+I L++P+G+LGK I EKV
Sbject: 245 GAVLGGVLIGLIEIFLAAYFPAVMGYRDAFAFIILIIILLVKPSGLLGKKIVEKV 299

There is also homology to SEQ ID 2150. A related sequence was also identified in GAS <SEQ ID 9171>
which encodes the amino acid sequence <SEQ ID 9172>. Analysis of this protein sequence reveals the
following:

' Possible site: 30

>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood =-12.74 Transmembrane 196 - 212 ( 191 - 219)

INTEGRAL Likelihood =-12.42 Transmembrane 12 - 28 5 -~ 36)
INTEGRAL Likelihood = -7.22 Transmembrane 106 - 122 102 - 126)
INTEGRAL Likelihood = -4.78 Transmewmbrane 242 - 258 240 ~ 260)

(
(
(
INTEGRAL Likelihood = -2.50 Transmembrane 61 - 77 ( 60 ~ 77)
(
(
(

INTEGRAL Likelihood = -2.34 Transmembrane 293 - 309 291 -~ 309)
INTEGRAL Likelihood = -1.44 Transmembrane 139 - 155 138 - 156)
INTEGRAL Likelihood = -1.33 Transmembrane 317 - 333 317 ~ 333)
————— Final Results -----
bacterial membrane --- Certainty=0.609 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identitles = 35/147 (23%), Positives = 71/147 (47%), Gaps = 6/147 (4%)

Query: 134 ITNVQLIILGI--ALLLMLTLQFIVQKTKMGKAMRALSVDSDAAQLMGINVNRTISFTFA 191
+TN I +GI A++ + + F++ KT +G  +R++ ++ A++ G++ RTI +
sbjct: 197 LTNNSRINIGIFFAITAIALIWFLLNKTTLGFEIRSVGLNPHASEYAGMSSKRTIILSMI 256

Query: 192 LGSALAGAGGVL--IGLYYNSVQPLMGVTPGLKAFVAAVLGGIGIIPGAAIGEFVIGILE 249
+ ALAG GGV+ +G + N + G ++L + @ F+ G+L
Sbjct: 257 ISGALAGLGGVVEGLGTFENVFVQGSSLAVGFDGMAVSLLAANSPL-GIFFSSFLFGVLN 315

Query: 250 TLATALGVSDFRDGIVYAILI-LIFLI 275
A+ ++ +V o+ +IF +
Sbjct: 316 IGAPGMNIAGIPPELVKVVTASIIFFV 342
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Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

-798-

vaccines or diagnostics.

Example 698

A DNA sequence (GBSx0742) was identified in S.agalactiae <SEQ ID 2151> which encodes the amino
acid sequence <SEQ ID 2152>. This protein is predicted to be branched chain amino acid ABC transporter,

permease protein (livM). Analysis of this protein sequence reveals the following:

Possible site: 29
>>> Seems to have an uncleavable N-term signal seq

INTEGRAL Likelihood = -8.76 Transmenbrane 90 - 106
INTEGRAL Likelihood = -8.23 Transmembrane 12 - 28

PCT/GB01/04789

84 - 113)
5 -~ 33)

(

(
INTEGRAL Likelihood = -8.17 Transmembrane 205 - 221 ( 200 ~ 224)
INTEGRAL Likelihood = -7.86 Transmembrane 276 - 292 ( 273 - 300)
INTEGRAL Likelihood = -6.32 Transmembrane 159 - 175 ( 154 - 176)
INTEGRAL Likelihood = -6.05 Transmenbrane 236 - 252 ( 232 - 264)
INTEGRAL Likelihood = -5.95 Transmembrane 42 - 58 ( 38 - 60)
INTEGRAL Likelihood = -5.84 Transmerbrane 120 - 136 ( 119 - 138)
INTEGRAL Likelihood = -4.35 Transmembrane 255 - 271 ( 253 - 274)
INTEGRAL Likelihood = -1.59 Transmembrane 66 - 82 ( 66 - 85)

Final Results -----
bacterial membrane --- Certainty=0.4503 (Affirmative) < succs

bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD36213 GB:AE001771 branched chain amino acid ABC transporter,

Identities
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbijct:

12

16

72

76

115

136

175

196

235

256

279

316

permeage protein [Thermotoga maritimal

= 119/332 (35%), Positives = 191/332 (56%), Gaps = 33/332 (9%)

LATVVLDYLLISVLISMGIFNLYHIQITET IGINVILAVGLNLIVGCSGRFSLGHAGFMA
L +V L 4+ + + ++ + ¥ ++++ I I TI+AV LNLI G +G FSLGHAGF+
LTVVFLIFMALLLYLADRYMDSYKLRVVRLIAIYGIMAVSLNLINGITGIFSLGHAGFIL

IGAYAVAIIGVKMP--=~-———- o - e m TYVGFLIAILVGTLVAGGIALGVGIPTLR
IGAY +++ + + F A+G++A A +G P LR
IGAYTASLLTLSPEQKAMSFIIEPIVPWLANAHTDFFTATVAGGVLAAVFAFLIGWPVLR

LKGDYLATATLGVAEIIRILLVNGGDITNGAAGIMGIPPFITWSLVYGVAVVSLILAMNF
L GDYLATA+LG AE+IRI+ +N ITNG G+ GIP ++ YG Vet +
LSGDYLATASLGFAEVIRI IATLNATSITNGPLGLKGIPEY SNIWWCYGWLEVTVLFMASL

DLRSPLGRNTIAIREDEIAAESMGVDTTKVKVIVFVFGAILASIAGSLOAGYVGTVMPKDE
+ S GR ATIRED IAAE+MG++ K +++ FV GA A ++GSL A ++ T+ P+
VNSSYGRALKAIREDRIAAEAMGINVFKHQLLSFVIGAFFAGVSGSLYAHWLTTIDPRTT

SF-~MMSVNVLIIVVLGGLGSMTGTVLAAILLGLLNMLLOD - == =cw-mem o=~ YASVR
+ M++  VLI++VLGGLGS+4+G+++ A L +L L+D +R
TLGPMLTFYVLIMIVLGGLGSISGSLIGAALFAILFEWLRDLEEPFTFFGIHVPGIKGMR

MITIYALALILIMIFRPSGLLGTKELTLSHLFR 310
+tt IL+MIF G++G +BELT ++L+R
ILVISAIFILVMIFWQRGIMGREELTWNNLYR 347

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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Example 699

A DNA sequence (GBSx0743) was identified in S.agalactiae <SEQ 1D 2153> which encodes the amino
acid sequence <SEQ ID 2154>, This protein is predicted to be branched chain amino acid ABC transporter,
ATP-binding protein (livG). Analysis of this protein sequence reveals the following:
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Possible site: 58
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm -~- Certainty=0.2057 (Affirmative) < suces
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside -~- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD36214 GB:AR001771 branched chain amino acid ABC transporter,

ATP-binding protein [Thermotoga maritimal

Identities = 136/271 (50%), Positives = 189/271 (69%), Gaps = 21/271 (7%)

Query: 3

Sbjct: 11
Query: 63

Sbjct: 71
Query: 121
Sbjct: 130
Query: 163
Sbjct: 190
Query: 223

Sbjct: 250

LLEVKNLSKHFGGLTAVGDVSMKLHKGELIGLIGPNGAGKTTLFNLLTGVYLPSKGTIST
LL + +++ FGGL AV D + ++ +GEL+GLIGPNGAGKTT+FN++TG+Y P+KG I
LLLLDHVIMQFGGLVAVDDFTNE IREGELVGLIGPNGAGKITVFNVITGIYTPTKGRIVF

DGKILNGRKPAKIASLGLGRTFONIRLFKNMTVLDNVLVGLSNHHLSHPIASFLRLPK- -
+ + G +P +I LG+ RTFQNIRLF +MTVL+NVLV  +H LS+P A + +
NDIDITGLRPYQITHLGIARTFONIRLFSDMTVLENVLVA-QHHVLSNPDADRILVKHGK

—————————————————— YYHSEKALRKKALELLEIFGLKAYQDATAKNLPYGKQRRLET
Y EK + ++A +DL++ GL+ A +LPYG+QR+LEI
PRKGHGRFWFWRAVTKIGYLKKEKEMVERAKDLIKRVGLEKVMYEKASSLPYGEQRKLET

VRALATEPKILFLDEPAAGMNPQETAELTQLISQIKSDFDITIMLIEHDMNLVMQOVTERT
RALATEPK++ LDEPAAGMNP+ET +L + I QI+ DF++T++LIEHDM +VM + ERI
ARATATEPKLILLDEPAAGMNPKETEDLMEFIKQIRKDFNLTVLLIEHDMKVVMGICERI

YVLEYGRLIAHGTPEEIKNNKRVIEAYLGGE 253
V++YGR+IA GTP+EI+N+ RVIEAYLG E
IVMDYGRIIAEGTPKEIQNDPRVIEAYLGRE 280

There is also homology to SEQ ID 644.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 700

A DNA sequence (GBSx0744) was identified in S.agalactiae <SEQ ID 2155> which encodes the amino

62

70

120

129

162

189

222

249

acid sequence <SEQ ID 2156>. Analysis of this protein sequence reveals the following:

Possible site: 61
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2216(Affirmative) < sucecs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB52068 GB:AL109732 putative branched chain amino acid

transport ATP-binding protein [Streptomyces coelicolor
A3 (2)]

Identities = 136/233 (58%), Positives = 181/233 (77%)
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Query: 3

Sbjct: 4

Query: 63
Sbjct: 64
Query: 123
Sbjct: 124
Query: 183

Sbict: 184

Based on this

-800-

MLKVENLSIHYGVIQAVNDVSFEVNQGEVVTLIGANGAGKTSILRTISGLVRPSQGSISFE 62
+L+VE+L + YG I+AV  +SF+V+ GEVVTLIG NGAGKT+ LRT+SGL++P G I F
LLEVEDLRVAYGKIEAVKGISFKVDAGEVVTLIGTNGAGKITTLRTLSGLLKPVGGQIRF 63

MGKPIHKLAARKIVGNGLAQVPEGRHVFSSLSVMENLEMGAFLOKDREQNQKMLKKVFDR 122
GK + K+ A +IV GLA PEGRH+F +++ +NL +GAFL+ DR +K +++ +D
GGKSLKKVPAHQIVSLGLAHSPEGRHIFPRMTIEDNLRLGAFLRSDRPGIEKDIQRAYDL: 123

FPRLEERKNQDAATLSGGEQOMLAMGRALMSRPKLLLLDEPSMGLAPIFIQEIFNIIEDI 182
FP L ER+ Q A TLSGGEQOMLAMGRALMS+PKLL+LDEPSMGL+PI +Q+1 I ++
FPILGERRKQAAGTLSGGEQOMLAMGRALMSQPKLLMLDEPSMGLSPIMMOKIMATIAEL: 183

KKQGTTVLLVEQNANKAT.TIADKAYVLETGKVVLSGTGKELLVSDQVRKAYLG 235

K QGTT+LLVEQNA AL++AD +V+E G +VLSG+G++LL + VRKAYLG
KSQGTTILLVEQNAQAATSLADHGHVMEVGNIVLSGSGODLLHDESVRKAYLG 236

analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 701

A DNA sequence (GBSx0745) was identified in S.agalactiae <SEQ ID 2159> which encodes the amino
acid sequence <SEQ ID 2160>. Analysis of this protein sequence reveals the following:

Possible site: 23 .
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.0415(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD36216 GB:AE001771 conserved hypothetical protein [Thermotoga maritimal

Identities

Query: 1
Sbjct: 1
Query: 61
Sbjct: 61
Query: 120

Sbjet: 121

Based on this

= 72/166 (43%), Positives = 116/166 (69%), Gaps = 2/166 (1%)

MPVKDEMTKKLVYVSPDTTVAEAADLLREHHLRRLPVVENDQLVGLVTEGTMAEAQPSKA 60
M VKDFMT+ + ++P+T+ +EA L#+++ ++RL V++N+++VG+VTE + A PSKA
MLVKDFMTRNPITIAPETSFSEALKIMKONKIKRLIVMKNEKIVGIVIEKDLLYASPSKA 60

TSLSIYEMNYLLNKTKIRDIMIKDIVIVSQYASLEDAIYLMMSRKIGVLPVVDN-GQLYG 119
T+L+I+E++YLL+K KI +IM KD+VTV4+ +EDA +M 4+ I LPVVD+ G+L G
TTINIWELHYLLSKLKIEEIMTKDVVTVNENTPIEDAARIMEEKDISGLPVVDDAGRLVG 120

IVIDRDVFKAFLEIAGYGQE -SYRLVILADEGIGVLSKVLNRLSSA 164

I+T D+FK F+EI G +E + R+ + G L4V R+ A
LITQTDIFKVFVEIPGTKREGTIRYTMEMPDKPGELLEVAKRIYEA 166

analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 702

A DNA sequence (GBSx0746) was identified in S.agalactiae <SEQ ID 2163> which encodes the amino
acid sequence <SEQ ID 2164>. Analysis of this protein sequence reveals the following:

Possible site: 41
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.5585(Affirmative) < suces>
bacterial membrane --- Certainty=0.0000 (Not Clear) < succ>
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-801-

bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

5 Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 703

A DNA sequence (GBSx0747) was identified in S.agalactiae <SEQ ID 2165> which encodes the amino
acid sequence <SEQ ID 2166>. This protein is predicted to be a transposase. Analysis of this protein
10 sequence reveals the following:

Possible site: 38
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -1.65 Transmembrane 53 - 69 ( 53 - 70)

15 e Final Results ---~-
bacterial membrane --- Certainty=0.1659(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

20  The protein has homology with the following sequences in the GENPEPT database:

>GP:AAAB5003 GB:U28972 SpVl ORF3; putative transposase [Spiroplasma citri]
Identities = 49/154 (31%), Positives = 80/154 (51%), Gaps = 11/154 (7%)

Query: 39 WLEMDTVIGRIGGKVLLTFNVAFCNFIFAKLMDSKTAIETAKHIQ- -VIKRTLYDNKRDF 96
25 WLEMDTV+G+ +L FA +++ TAE K + +IK L +
Sbijct: 174 WLEMDTVVGKDHKSAILVLVEQLSKKYFAIKLENHTAREVEKKFKDIIIKNNLIGKIKG- 232

Query: 97 FELFPVILTDNGGEFARVDDIEIDVCGQSQLFFCDPNRSDQKARIEKNHTLVRDILPKGT 156
I+TD G EF++ ++EI ++Q++FCD QK IE ++ 4R PKGT
30 Sbhjct: 233 ------ IITDRGKEFSKWREMEI - - FAETQVYFCDAGSPQQOKPLIEYMNSELRHWFPKGT 284

Query: 157 SFDNLTQEDINLALSHINSVKRQALNGKTAYELF 190
F+ +4+0+ I+ ++ IN R LN ++ E+F
Sbjct: 285 DFNKVSQKQIDWVVNVINDKLRPCLNWISSKEMF 318
35

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 704

40 A DNA sequence (GBSx0748) was identified in S.agalactiae <SEQ ID 2167> which encodes the amino
acid sequence <SEQ ID 2168>. Analysis of this protein sequence reveals the following:

pPosgible site: 45
>>> Seems to have no N-terminal signal sequence

45  ----- Final Results -----
bacterial cytoplasm --- Certainty=0.3116(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

50 A related GBS nucleic acid sequence <SEQ ID 10055> which encodes amino acid sequence <SEQ ID
10056> was also identified.
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The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this

analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 705

A DNA sequence (GBSx0749) was identified in S.agalactiae <SEQ ID 2169> which encodes the amino
acid sequence <SEQ ID 2170>. This protein is predicted to be thymidylate kinase (tmk). Analysis of this

protein sequence reveals the following:

Possible si
>>> Seems t

————— Final

A related GBS
10054> was als

The protein has

>GP:BAB0376
Identities

Query: 17
Sbjct: 1

Query: 77
Sbject: 60

Query: 137
Sbject: 120
Query: 197

Sbjct: 180

te: 39
o have no N-terminal signal sequence

Results -----
bacterial cytoplasm --- Certainty=0.1876 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

nucleic acid sequence <SEQ ID 10053> which encodes amino acid sequence <SEQ ID
o identified.

homology with the following sequences in the GENPEPT database:

1 GB:AP001507 thymidylate kinase [Bacillus halodurans]
= 112/210 (53%), Positives = 148/210 (70%), Gaps = 1/210 (0%)

MKKGLMISFEGPDGAGKTTVLEAVLPLLREKLSQDILTTREPGGVTISEEIRHIILDVKH 76
M KG I+ EG +GAGKT+ L+A+ +LRE ++ TREPGG+ I+E+IR IILDV H
MTKGCFITVEGGEGAGKTSALDATEEMLREN-GLSVVRTREPGGIPTAEQIRSIILDVDH 59

TOMDKKTELLLYMAARRQHLVEKVLPALEEGKIVLMDRFIDSSVAYQGSGRGLDKSHIKW 136
T+MD +TE LLY AARRQHLVEKVLPALE G +VL DRFIDSS+AYQG RG+ I
TRMDPRTEALLYAAARRQHLVEKVLPALEAGHVVLCDRFIDSSLAYQGYARGIGFEDILA 119

LNDYATDSHKPDLTLYFDVPSEVGLERIQKSVQREVNRLDLEQLDMHQRVRQGYLELADS 196
+N++A + PDLTL F V +VGL RI + RE NRLD E L HQ+V++GY + ++
INEFAIEGRYPDLTLLFRVDPDVGLSRIHRDQSREQNRLDQOEATTFHQKVKEGYERIVET 179

EPNRIVTIDASQQLDEVIAETFSIILDRIN 226
P R+V IDA+Q D+V+A+ +I R++
YPERVVEIDANQSFDQVVADAVRMIKQRLS 209

A related DNA sequence was identified in S.pyogenes <SEQ ID 2171> which encodes the amino acid

sequence <SEQ ID 2172>. Analysis of this protein sequence reveals the following:

Possible site: 56

>>> Seems t

o have no N-terminal signal sequence

INTEGRAL Likelihood = -0.75 Transmembrane 215 - 231 ( 215 - 231)

————— Final

The protein has

>GP:BAB0376
Identities

Query: 22

Results ----~
bacterial membrane --- Certainty=0.1298 (Affirmative) < suces>
bacterial outside --~ Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

homology with the following sequences in the databases:

1 GB:AP001507 thymidylate kinase [Bacillus halodurans]
= 109/205 (53%), Positives = 148/205 (72%), Gaps = 1/205 (0%)

MITGKLITVEGPDGAGKTTVLEQLIPLLKQKVAQDILTTREPGGVAISEHIRELILDINH 81
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Sbjct: 1

Query: 82
Sbjct: 60
Query: 142
Sbjct: 120
Query: 202
Sbjct: 180

-803-

M G ITVEG +GAGKT+ L+ + +D++ ++ TREPGG+ I+E IR +ILD++H
MTKGCFITVEGGEGAGKTSALDAIEEMLREN-GLSVVRTREPGGIPIAEQIRSIILDVDH 59

TAMDPKTELLLYIAARROHLVEKVLPALEAGQLVFIDRFIDSSVAYQGAGRGLIKADIOW 141
T MDP+TE LLY AARRQHLVEKVLPALEAG +V DRFIDSS+AYQGE RG+ DI
TRMDPRTEALLYAAARRQHLVEKVLPALEAGHVVLCDRFIDSSLAYQGYARGIGFEDILA 119

LNEFATDGLEPDLTLYFDVPSEIGLARINANQOREVNRLDLETIETHQRVRKGYLALAKE 201
+NEFA +G PDLTL F V ++GL+RI+ +Q RE NRLD E + HO+VH+GY + +
INEFAIEGRYPDLTLLFRVDPDVGLSRIHRDQSREQNRLDOEALTFHQKVKEGYERIVET 179

HPKRIVTIDATKPLKEVVSVALEHV 226
+P+R+V IDA + +VV+ A+ 4
YPERVVEIDANQSFDQVVADAVRMI 204

An alignment of the GAS and GBS proteins is shown below:

Identities

Query: 4

Sbjct: 9

Query: 64
Sbjct: 69
Query: 124
Sbjct: 129
Query: 184

Sbjct: 189

= 145/219 (66%), Positives = 181/21% (82%)

FDRIVVIINKGCTMKKGLMISFEGPDGAGKTTVLEAVLPLLREKLSQDILTTREPGGVTI 63
FD+I ++ ++G M @ +I+ EGPDGAGKTTVLE ++PLL++K++QDILTTREPGGV I
FDKIELLKSEGNKMITGKLITVEGPDGAGKTTVLEQLIPLLKOKVAQDILTTREPGGVAL 68

SEEIRHIILDVKHTOMDKKTELLLYMAARRQHLVEKVLPALEEGKIVLMDRFIDSSVAYQ 123
SE IR +ILD+ HT MD KTELLLY+AARRQHLVEKVLPALE G++V +DRFIDSSVAYQ
SEHIRELILDINHTAMDPKTELLLYIAARRQHLVEKVLPALEAGQLVFIDREFIDSSVAYQ 128

GSGRGLDKSHIKWLNDYATDSHKPDLTLYFDVPSEVGLERIQKSVOREVNRLDLEQLDMH 183
G+GRGL K+ I+WLN+4+ATD +PDLTLYFDVPSE+GL RI + QREVNRLDLE +++H
GAGRGLIKADIQWLNEFATDGLEPDLTLYFDVPSEIGLARINANQOREVNRLDLETIEIH 188

QRVRQGYLELADSEPNRIVTIDASQQLDEVIAETFSIIL 222
ORVR+GYL LA P RIVTIDA++ L EV++ +L
QRVRKGYLALAKEHPKRIVTIDATKPLKEVVSVALEHVL 227

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 706

A DNA sequence (GBSx0750) was identified in S.agalactiae <SEQ ID 2173> which encodes the amino
acid sequence <SEQ ID 2174>. This protein is predicted to be DNA polymerase III delta' subunit (dnaZX).

Analysis of this protein sequence reveals the following:

Possible site: 26
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2603 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000 (Not Clear) < succs
bacterial outside --- Certainty=0.0000 (Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAB03763 GB:AP001507 DNA polymerase III delta' subunit [Bacillus halodurans]

Identities

Query: 2
sbjct: 5
Query: 60

sbjct: 65

= 78/189 (41%), Positives = 113/189 (59%), Gaps = 3/189 (1%)

DLERTQPKLLEKFNTILQSDRMSHAYLFSGNFAS - -LDMALYLAQSQFCEKRQSGLPCQE 59
+L + QP + L R++HAY+F GN + MAL+LA+S FC +R PCQ
NLAKNQPFVATMLKNSLAKGRLAHAYIFDGNRGTGKKRMALHLAKSFFCAQRAGVEPCQT 64

CRACRLIANGEFSDVKIIEPQGQLIKTETIKELTKDFSRSGFEGKSQVFITKDCEKMHVN 119
C+ C+ I +G DV IEP GQ IK ++ L K+FS G E +V+I+ +KM +
CKECKRIEHGNHPDVHFIEPDGQSIKKHQVEHLQKEFSYRGMESAKKVYIVNHADKMITS 124
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Query: 120
Sbjct: 125
Query: 179

Sbjct: 185

A related DNA sequence was identified in S.pyogenes <SEQ ID 2175> which encodes the amino acid

-804-

AANSLLKFIEEPQSSSYVILLTNDENNVLPTIKSRTQIFRF - PKQLDMLVHOAEQAGLLK
AANSLLKF+EEP + + ILLT N+LPTIKSR+Q+ F P ++ E+ G+ +
AANSLLKFLEEPLADTVAILLTEQLONMLPTIKSRSQVLSFAPLEVQAFAKLLEEEGISE

SQASLLAQV 187
S ++LLA +
SVSNLLASL 193

sequence <SEQ ID 2176>. Analysis of this protein sequence reveals the following:

Possible site: 39
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

PCT/GB01/04789

178

184

bacterial cytoplasm --- Certainty=0.2685(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outgide --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 151/290 (52%), Positives = 213/290 (73%), Gaps = 3/290 (1%)

Query: 1

gbjct: 1

Query: 61
gbjct: 61‘
Query: 121
Sbjct: 121
Query: 181
Sbjct: 181
Query: 241

Sbjct: 241

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

MDLKRTQPKLLEKFNTILQSDRMSHAYLFSGNFASLDMALYLAQSQFCEKRQSGLPCQEC
MDL + P + + F TIL+ DR++HAYLFSG+FA+ +MAL+LA+ FCE+++ PC C
MDLAQKAPNVYQAFQTILKKDRLNHAYLFSGDFANEEMALFLAKVIFCEQKKDQTPCGHC

RACRLIANGEFSDVKIIEPQGQLIKTETIKELTKDFSRSGFEGKSQVFIIKDCEKMHVNA
R+C+LI G+F+DV ++EP GQ+IKT+ +KE+ +FS++G+E K QVFIIKDC+KMH+NA
RSCQLIEQGDFADVIVLEPTGQVIKTDVVKEMMANFSQTGYENKRQVFIIKDCDKMHINA

ANSLLKFIEEPQSSSYVILLTNDENNVLPTIKSRTQIFRFPKQLDMLVHQAEQAGLLKSQ
ANSLLK+IEEPQ +Y+ LLTND+N VLPTIKSRTQ+F+FPK L A++ GLL Q
ANSLLKYIEEPQGEAYIFLLTNDDNKVLPTIKSRTQVFQFPKNEAYLYQLAQEKGLLNHQ

ASLTLAQVADDPKHLEILLTNKKLLDYLNLSQQFVTTLAKDRQTAYLEVSRLTSQVVDKND
A L+A++A + HLE LL KLL+ + +++FV+ KD+ AYL ++RL +K +
AKLVAKLATNTSHLERLLQTSKLLELITQAERFVS IWLKDQLOAYLALNRLVQLATEKEE

QAFVFQWLTIMLAKE - - -GQLYDLENTYRAQOMWKSNVSFONSLEYMVLS 287
Q Vv LT++LA+E L LE Y+A+ MW+SNV+FON+LEYMV+S
QDLVLTLLTLLLARERAQTPLTOLEAVYQARLMWQSNVNFONTLEYMVMS 290

vaccines or diagnostics.

Example 707

A DNA sequence (GBSx0751) was identified in S.agalactiae <SEQ ID 2177> which encodes the amino

60

60

120

120

180

180

240

240

acid sequence <SEQ ID 2178>. Analysis of this protein sequence reveals the following:

Possible site: 28
>>> Seems to have no N-terminal signal seguence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2016 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAB03765 GB:AP001507 unknown conserved protein in B. subtilis

[Bacillus halodurans]

Identities = 45/116 (38%), Positives = 62/116 (52%), Gaps = 8/116 (6%)
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Query: 1
Sbject: 1
Query: 60

Sbict: 61

A related DNA sequence was identified in S.pyogenes <SEQ ID 2179> which encodes the amino acid

-805-

MDKKDLFDAFDDFSQONLLVGLSEIETMKKQIQKLLEENTVLRIENGKLRERLSVIEAET- 59
M+KK +F + 4+ E+ +K+Q+ L+EEN L IEN LRERL E R
MNKKAIFTQVSQLEERIGELHRELGGLKEQLAYLIEENHFLTIENEHLRERLGEPELEET 60

---ETAVKNSK- - - ~QGRELLEGIYNDGFHICNTFYGQRRENDEECAFCTELLYRD 108
E K K +G + L +Y +GFHICNT YG R+N E+C FC+ L +D
EEKEQVTKERKPFVGEGYDNLARLYQRGFHICNTHYGSLRKNGEDCLFCLSFLNQD 116

sequence <SEQ ID 2180>. Analysis of this protein sequence reveals the following:

Poggible site: 22
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.0700(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below:

Identities = 75/107 (70%), Positives = 89/107 (83%), Gaps = 1/107 (0%)

Query: 1
Sbjct: 1
Query: 61

Sbjct: 60

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

MDKKDLFDAFDDFSQONLLVGLSEIETMKKQIQKLLEENTVLRIENGKLRERLSVIEAETE 60
++KK+LFDAFD FSQONL+V L+EIE MKKQ+Q L+EENT+LR+EN KLRERLS +E ET
VNKKELFDAFDGFSQONLMVTLAETEAMKKQVQSLVEENTILRLENTKLRERLSHLEHET- 59

TAVKNSKQGRELLEGIYNDGFHICNTFYGQRRENDEECAFCIELLYR 107
A SKQ ++ LEGIY++GFHICN FYGQRRENDEEC FC ELL R
VAKNPSKQRKDHLEGIYDEGFHICNFFYGQRRENDEECMFCRELLDR 106

vaccines or diagnostics.

Example 708

A DNA sequence (GBSx0752) was identified in S.agalactiae <SEQ ID 2181> which encodes the amino

acid sequence <SEQ ID 2182>. Analysis of this protein sequence reveals the following:

Possible site: 48
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -1.28 Transmerbrane 119 - 135 ( 119 - 135)

————— Final Results -----

A related GBS nucleic acid sequence <SEQ ID 10051> which encodes amino acid sequence <SEQ ID

bacterial membrane --- Certainty=0.1510 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000{Not Clear) < succs>

10052> was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:BABR03768 GB:AP001507 unknown conserved protein [Bacillus halodurans]
Identities = 138/287 (48%), Positives = 189/287 (65%), Gaps = 2/287 (0%)

Query: 4
Sbjct: 1
Query: 64

Sbijct: 61

MQVQKSFKSNIHYGTLYLVPTPIGNLDDMTFRAIRILREVDFICAEDTRNTGLLLKHEFDI 63
M+ Q+S++ GTLYLV TPIGNL+D+TFRAIR L+E D I AEDTR T LL HFDI
MKTQQSYQORDDKGTLYLVATPIGNLEDVTFRAIRTLKEADQIAAEDTRQTKKLLNHEFDI 60

TTKQISFHEHNAYDKISGLIDLLKEGKSLAQVSDAGMPSISDPGHDLVKAAIEGDIPVVS 123
TK +S+HEHN LID L EG+++A VSDAGMP+ISDPG++LV +AIL+ I V4
ATKLVSYHEHNKETMGKRLIDDLIEGRTIALVSDAGMPAISDPGYELVVSAIKEGIAVIP 120

PCT/GB01/04789
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Query:
Sbﬂct:
Query:
Sbjct:
Query:

Sbjct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2183> which

124

121

184

181

244

241

-806-

IPGASAGITALIASGLAPQPHIFYGFLPRKKGQOITFFETKQDYPETQIFYESPFRVSDT 183
IPGA+A +TALIASGL + F GFLPR+K Q+ E + T IFYESP R+ DT
IPGANAAVTALIASGLPTESFQFIGFLPROKKQRROALEETKPTKATLIFYESPHRLKDT 180

LKHMKEIYGDRQVVLVRELTKLYEEYQRGTISQLLEHIEKVPLKGECLITVDGKRDTERV 243
L M I G+R V + RELTK YEE+ RGT+ + + + +KGE +IV+G +
LDDMLLILGNRHVSICRELTKTYEEFLRGTLEEAVHWAREAT IKGEFCLIVEGNGEKVEP 240

KDS--SQODPLVLVKEY IANGDKTNQAIKKVAKEFNLNRQELYASFH 288
++ P+ V+ YIA G ++4 +AIK4VA 4+ + ++++Y +H
EEVWWESLSPVQHVEHYIALGFRSKEAIKQVATDRGVPKRDIYNIYH 287

sequence <SEQ ID 2184>, Analysis of this protein sequence reveals the following:

Possible gite: 35
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -4.09 Transmembrane 116 - 132 ( 116 - 134)

Final Resultgs -----

bacterial membrane --- Certainty=0.2635(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases:

>GP:BAB03768 GB:AP001507 unknown conserved protein [Bacillus halodurans]
Identities = 139/287 (48%), Positives = 189/287 (65%), Gaps = 2/287 (0%)

Query:
Sbjct:
Query:
Sbijct:
Query:
Sbijct:
Query:
ébjct:
Query:

Sbjct:

1

1

61

61

121

121

181

181

239

241

MQOVQKSFKDKKTSGTLYLVPTPIGNLODMTFRAVATLKEVDFICAEDTRNTGLLLKHFDI 60
M+ Q+S++ + GTLYLV TPIGNL+D+TFRA+ TLKE D I AEDTR T LL HFDI
MKTQQSYQORDDKGTLYLVATPIGNLEDVTFRAIRTLKEADQIAAEDTRQTKKLLNHFDI 60

ATKQISFHEHNAYEKIPDLIDLLISGRSLAQVSDAGMPSISDPGHDLVKAAIDSDIAVVA 120
ATK +S+HEHN LID LI GR++A VSDAGMP+ISDPG++LV +AT IAV+
ATKLVSYHEHNKETMGKRLIDDLIEGRTIALVSDAGMPAISDPGYELVVSAIKEGIAVIP 120

LPGASAGITALIASGLAPQPHVFYGFLPRKAGQQKAFFEDKHHYPETQOMFYESPYRIKDT 180
+PGA+A +TALIASGL + F GFLPR+ Q++ E+ T +FYESP+R+KDT
IPGANAAVTALIASGLPTESFQFIGFLPROKKQRRQALEETKPTKATLIFYESPHRLKDT 180

LINMLACYGDRQVVLVRELTKLFEEYQRGSISEILSYLEETPLKGECLLIVA~~-GAQADS 238
L +ML G+R V + RELTK +4+EE+ RG++ E + + E +KGE LIV G + +
LDDMLLILGNRHVSICRELTKTYEEFLRGTLEEAVHWAREATIKGEFCLIVEGNGEKVEP 240

EVELTADVDLVSLVQKEIQAGAKPNQAIKTIAKAYQVNRQELYQQFH 285
E + V V+ I G + +AIK +A V ++++Y +H
EEVWWESLSPVQHVEHYIALGFRSKEATKQVATDRGVPKRDIYNIYH 287

An alignment of the GAS and GBS proteins is shown below:

Identities

Query:
Sbijct:
Query:
Sbijct:
Query:
Sbjct:

Query:

4

1

64

61

124

121

184

= 208/287 (72%), Positives = 238/287 (82%)

MQVOKSFKSNIHYGTLYLVPTPIGNLDDMTFRAIRILREVDFICAEDTRNTGLLLKHEFDI 63
MQVQKSFK GTLYLVPTPIGNL DMTFRA+ L+EVDFICAEDTRNTGLLLKHEFDT
MQVOKSFKDKKTSGTLYLVPTPIGNLODMTFRAVATLKEVDFICAEDTRNTGLLLKHFDI 60

TTKQISFHEHNAYDKISGLIDLLKEGKSLAQVSDAGMPSISDPGHDLVKAATEGDIPVVS 123
TKQISFHEHNAY+KI LIDLL G+SLAQVSDAGMPSISDPGHDLVKAAI+ DI VV+
ATKQISFHEHNAYEKIPDLIDLLISGRSLAQVSDAGMPSISDPGHDLVKAAIDSDIAVVA 120

IPGASAGITALIASGLAPQPHIFYGFLPRKKGQQITFFETKQDYPETQIFYESPFRVSDT 183
+PGASAGITALIASGLAPQPH+FYGFLPRK GQQ FFE K YPETQ+FYESP+R+ DT
LPGASAGITALIASGLAPQPHVFYGFLPRKAGQOKAFFEDKHHYPETQMFYESPYRIKDT 180

LKHMKEIYGDRQVVLVRELTKLYEEYQRGTISQLLEHIEKVPLKGECLIIVDGKRDTERV 243
L +M  YGDRQVVLVRELTKL+EEYQRG+IS++L ++E+ PLKGECL+IV G + v

PCT/GB01/04789
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Sbjct: 181 LINMLACYGDRQVVLVRELTKLFEEYQRGSISEILSYLEETPLKGECLLIVAGAQADSEV 240

Query: 244 KDSSQQODPLVLVKEYIANGDKTINQATKKVAKEFNINRQELYASFHDL 290

+ ++ D + LV++ I G K NQAIK +AK + +NRQELY FHDL
Sbict: 241 ELTADVDLVSLVQKEIQAGAKPNQAIKTIAKAYQVNRQELYQQFHDL 287

A related GBS gene <SEQ ID 8643> and protein <SEQ ID 8644> were also identified. Analysis of this

protein sequence reveals the following:

Lipop: Possible site: -1  Crend: 10
McG: Discrim Score: -6.92
GvH: Signal Score (-7.5): -9.26
Possible site: 48
>>> Seems to have no N-terminal signal sequence
ALOM program count: 1 value: -1.28 threshold: 0.0
INTEGRAL Likelihood = -1.28 Transmembrane 118 - 134 ( 118 - 134)
PERIPHERAL Likelihood = 6.89 32
modified ALOM score: 0.76

**% Reasoning Step: 3

————— Final Results -----

bacterial membrane --- Certainty=0.1510(Affirmative) < succs
bacterial outside -~- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the databases:

ORF00263 (310 - 1164 of 1470)

EGAD|17863|BS0036(2 - 289 of 292) hypothetical 33.0 kd protein in xpac-abrb intergenic

region {Bacillus subtilis) OMNT | NT01BS0044 conserved hypothetical protein
SP'P37544'YABC_BACSU HYPOTHETICAL 33.0 KDA PROTEIN IN XPAC-ABRB INTERGENIC REGION.
GP|467425|dbj |BAR05271.1] |D26185 unknown {Bacillus subtilis}

GP|2632303 |emb|CAB11812.1| | 299104 similar to hypothetical proteins ({Bacillus subtilis}

PIR|S66065|566065 conserved hypothetical protein yabC - Bacillus subtilis
%Match = 24.5

$Identity = 45.8 %Similarity = 65.7

Matches = 131 Mismatches = 97 Conservative Sub.s = 57

123 153 183 213 243 273 303 333
CSTH*KW*TS*ASERY * SRNRNCS*KF* TRKRITRRHLQO*WLSHL*YFLWSTS *K*RRMCFLY* I I T*RLMEMQVQKSFK

I

MLRRQMSFEFN

363 393 423 453 483 513 543 573
SNTHYGTLYLVPTPIGNLDDMTFRAIRILREVDFICAEDTRNTGLLLKHFDITTKQI SFHEHNAYDKI SGLIDLLKEGKS
N AR I N s AL
GKSDMGILYLYVPTPIGNLEDMTFRAIDTLKSVDAIAAEDTRQTKKL.CHVYEIETPLVSYHEHNKESSGHKI TEWLKSGKN
20 30 40 50 60 70 80

603 633 663 693 723 753 783 813

LAQVSDAGMPSISDPGHDLVKAAIEGDIPVVSI PGASAGI TALIASGLAPQPHI FYGFLPRKKGQOI TFFETKODYPETQ

IR N e R N A

TALVSDAGLPTISDPGAEIVKDFTDIGGYVVPLPGANAALTALIASGIVPQPFFFYGFLNRQKKEKKKELEALKKRQETT
100 110 120 130 140 150 160

843 873 903 933 963 993 1023 1053

IFYESPFRVSDTLKHMKEIYGDRQVVLVRELTKLYEEYQRGTISQLLEHIEKVPLKGECLIIVDGKRDTERVKDSSQQDP

el be el LI Tes s LI T I ssd] aelel e |

IFYEAPHRLKETLSAMAEILGDREIAVTRELTKKYEEFIRGTISEVIGWANEDQIRGEFCLVVEGSNNEEVDEEEQWWET
180 190 200 210 220 230 240

1074 1104 1134 1164 1194 1224 1254 1284
LVL- - -VKEYIANGDKTNQATIKKVAKEFNLNRQELYASFHDL*VI I * KEGCOQRKIWQPFIISDLAIGIKK*DTSNFLKIFN
LTAKEHVEHYISKGATSKEATKKAAVDRNVPKREVYDAYHIKQ

260 270 280 290
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SEQ ID 8644 (GBS343) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 72 (lane 11; MW 35.4kDa).

The GBS343-His fusion product was purified (Figure 215, lane 4) and used to immunise mice. The

resulting antiserum was used for FACS (Figure 277), which confirmed that the protein is immunoaccessible
on GBS bacteria.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 709

A DNA sequence (GBSx0753) was identified in S.agalactiae <SEQ ID 2185> which encodes the amino
acid sequence <SEQ ID 2186>. This protein is predicted to be bA483F11.3 (cutC). Analysis of this protein

sequence reveal

Posgible si
>>> Seems t

————— Final

s the following:

te: 41
o have no N-terminal signal sequence

Results ~----
bacterial cytoplasm --- Certainty=0.2568(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB8819
Identities

Query: 3

Sbjct: 27
Query: 63

Sbjct: 84
Query: 123
Shijct: 144
Query: 183

sbjct: 200

9 GB:AL133353 bA483F11.3 (CGI-32 protein ) [Homo sapiens]

= 79/203 (38%), Positives = 116/203 (56%), Gaps = 7/203 (3%)

LREFCAENLTDLTRLDKAIISRVELCDNLAVGGTTPSYGVIKEANQYLHEKGISVAVMIR
L EC +++ ++ R+ELC L+ GGTTPS GV++ Q + I V VMIR
LMEVCVDSVESAVNAERGGADRIELCSGLSEGGTTPSMGVLQVVKQSVQ- - - IPVFVMIR

PRGGNFVYNDLELRIMEEDILRAVELESDALVLGILTSNNHIDTEATEQLLPATQGLPLV
PRGG+F+Y+D E+ +M+ DI A +D' LV G LT + HID E L+ + LP+
PRGGDFLYSDREIEVMKADIRLAKLYGADGLVFGALTEDGHIDKELCMSLMATI CRPLPVT

FHMAFDVIPKSDQKKSIDQLVALGFTRILLHGSSNGEPI IENIKHIKALVEYANNRIEIM
FH AFD++ D +++ L+ IGF R+L G + +E + IK L+E A RI +M
FHRAFDMV - -HDPMAALETLLTLGFERVLTSGCDSS - -ALEGLPLIKRLIEQAKGRIVVM

VGGGVTAENYQYICQETGVKQAH 205
GGG+T NQI + +G + H
PGCGITDRNLQRILEGSGATEFH 222

A related DNA sequence was identified in S.pyogenes <SEQ ID 2187> which
sequence <SEQ ID 2188>. Analysis of this protein sequence reveals the following:

Possible si

te: 57

»>>> Seems to have no N-terminal signal sequence

————— Final

An alignment o

62
83
122
143
182

199

encodes the amino acid

Results -----
bacterial cytoplasm --- Certainty=0.2372(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < Succs
f the GAS and GBS proteins is shown below:

Identities = 143/208 (68%), Positives = 168/208 (80%)

Query: 2

ILREFCAENLTDLTRLDKAIISRVELCDNLAVGGTTPSYGVIKEANQYLHEKGISVAVMI
+++EFCAENLT L LD ISRVELCDNLAVGGTTPSYGVIKEA Q LH+K ISVA MI

61
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Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

-809-

1 MIKEFCAENLTLLPTLDAGQISRVELCDNLAVGGTTPSYGVIKEACQLLHDKKISVATMI 60

62 RPRGGNFVYNDLELRIMEEDILRAVELESDALVLGILTSNNHIDTEAIEQLLPATQGLPL 121
RPRGG+FVYNDLEL+ MEEDIL+AVE SDALVLG+LT+ N +DT+AIEQLLPATQGLPL
61 RPRGGDFVYNDLELKAMEEDILKAVEAGSDALVLGLLTTENQLDTDAIEQLLPATQGLPL 120

122 VFHMAFDVIPKSDQKKSIDQLVALGFTRILLHGSSNGEPIIENIKHIKALVEYANNRIEL 181
VFHMAFD IP Q +++DQL+ GF R+L HGS PI +N++ +K+LV YAN RIEI
121 VFHMAFDRIPTDHQHQALDQLIDYGFVRVLTHGSPEATPITDNVEQLKSLVTYANKRIEI 180

182 MVGGGVTAENYQYICQETGVKQAHGTRI 209
M+GGG+TAEN Q + Q TG HGT+I
181 MIGGGITAENCQSLSQLTGTAIVHGTKI 208

vaccines or diagnostics.

Example 710

A DNA sequence (GBSx0754) was identified in S.agalactiae <SEQ ID 2189> which encodes the amino

acid sequence <SEQ ID 2190>. Analysis of this protein sequence reveals the following:

Possible site: 23
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.1216 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAA12206 GB:D84061 phosphoserine aminotransferase [Spinacia

oleraceal]

Identities = 65/109 (59%), Positives = 79/109 (71%), Gaps = 1/109 (0%)

Query:
. 8bijct:
Query:

Sbijct:

3 IYNFSAGPAVLPKPVLVKAQSELLNYQGSSMSVLEVSHRSKEFDDIIKGAERYLRDLMGI 62
++NF+AGPAVLP+ VL KAQSELLN++GS MSV+E+SHR KEF II AE LR L+ I
69 VFNFAAGPAVLPENVLQKAQSELLNWRGSGMSVMEMSHRGKEFTSIIDKAEADLRTLLNI 128

63 PDNYKVIFLQGGASLQFSMIPLNIARGRKAY-YHVAGSWGEKSLYRGCK 110
P +Y V+FLQGGAS QFS IPLN+ A Y V GSWG+K+ K
129 PSDYTVLFLOGGASTQFSAIPLNLCTPDSAVDYIVTGSWGDKAAKEAAK 177

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 711

A DNA sequence (GBSx0755) was identified in S.agalactiae <SEQ ID 2191> which encodes the amino

acid sequence <SEQ ID 2192>. Analysis of this protein sequence reveals the following:

Possible site: 24
>>> Seems to have an uncleavable N-term signal seqg

Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
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No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 712

A DNA sequence (GBSx0756) was identified in S.agalactiae <SEQ ID 2193> which encodes the amino

acid sequence <SEQ ID 2194>. This protein is predicted to be phosphoserine aminotransferase (serC).

Amnalysis of this protein sequence reveals the following:

Possible site: 50
>>> Seems to have no N-terminal signal sedquence

A related GBS nucleic acid sequence <SEQ ID 10049> which encodes amino acid sequence <SEQ ID

Final Results -----

bacterial cytoplasm --- Certainty=0.3380(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

10050> was also identified.

The protein has homology with the following sequences in the GENPEPT database:

SGP:ALF94318 GB:AE004196 phosphoserine aminotransferase [Vibrio cholerael]
Identities = 104/210 (49%), Positives = 152/210 (71%), Gaps = 3/210 (1%)

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbijct:

4
170
64
229
123
289
183

348

NNTIEGTSLYDIPKINEVPVIADMSSNILAVKYKVEDFAMIYAGAQKNIGPAGVIVVIIR 63
N TI+G + D+P T++ P++ADMSS IL+ + V + +IYAGAQKNIGPAG+ + I+R
NETIDGIEINDLPVTDK-PIVADMSSTILSREIDVSKYGVIYAGAQKNIGPAGICIAIVR 228

EDMIN-EEPTLSSMLDYKIQSDAGSLYNTPPAYSIYIAKLVFEWVKSLGGVDAMEKANRE 122
+D+4+ L +L4+YKI ++ S++NTPP ++4 Y4+ LVF+W+K+ GGV A+E+ NR
DDLLDLASDLLPGVLNYKILAEQESMFNTPPTFAWYLSGLVFQWLKAQGGVKAIEEVNRA 288

KSGLLYDYIDSSEFYSNPVRDKKSRSLCNIPFITINKDLDEKFVKEATERGFKNIKGHRS 182
K+ LLY YIDSS+FY N + +RSL N+PF +LD+ F++ A RG ++KGHR
KAALLYGYIDSSDFYRNEIH-PDNRSLMNVPFOLAKPELDDTFLELAEARGLVSLKGHRV 347

VGGMRASLYNAFPKQGVIELIDFMKTFEAE 212
VGGMRAS+YNA P +GV L+DFMK FEA+
VGGMRASIYNAMPLEGVQALVDFMKEFEAQ 377

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 713

A DNA sequence (GBSx0757) was identified in S.agalactiae <SEQ ID 2195> which encodes the amino

acid sequence <SEQ ID 2196>. Analysis of this protein sequence reveals the following:

Pogssible site: 27
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.0466 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
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A related GBS nucleic acid sequence <SEQ ID 10047> which encodes amino acid sequence <SEQ ID
10048> was also identified.

The protein has homology with the following sequences in the GENPEPT database:
>GP:CAB73701 GB:AL139079 putative acetyltransferase [Campylobacter
jejunil
Identities = 46/170 (27%), Positives = 78/170 (45%), Gaps = 13/170 (7%)

Query: 7  IRLAFPNEIDQIMLLIEEARAEIAKTGSDOWQKEDGYPNRNDIIDDILNGYAWVGIEDGM 66
I+ A +++ T+ + +4R + OW ++ YPN +DI +V B+
Sbijct: 6  IQKAVNKDLNSILEITKDALNAMKTMNFHOW--DENYPNEIVFQEDIQAQELYVFKENDE 63

Query: 67 LATYAAVIDGHE-EVYDAIYEGKWLHDNHRYLTFHRIAISNQFRGRGLAQTFLOGL-~-- 121
+ + + 4+ +EBY + K D YL, HR+A+ +G+G+AQ L

Sbjct: 64 ILGFICINEKFKPEFYKQVIFNKNYDDKAFYL--HRLAVKQONAKGKGVAQKLLNFCENFA 121

Query: 122 IEGHKGPDFRCDTHEKNVTMQHILNKLGYQYCGKVPLDGVR---LAYQKI 168

+E HK RDIHKN M + KL + +CG + + LAY+KI
Sbjct: 122 LENHKA-SLRADTHSKNFPMNSLFKKLDFNFCGNFDIPNYQDPFLAYEKI 170

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 714

A DNA sequence (GBSx0758) was identified in S.agalactiae <SEQ ID 2197> which encodes the amino
acid sequence <SEQ ID 2198>. Analysis of this protein sequence reveals the following:

Possible gite: 28
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2968 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000 (Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 715

A DNA sequence (GBSx0759) was identified in S.agalactiae <SEQ ID 2199> which encodes the amino
acid sequence <SEQ ID 2200>. This protein is predicted to be D-3-phosphoglycerate dehydrogenase
(serA). Analysis of this protein sequence reveals the following:

Pogsible site: 54
>>> Seems to have no N-terminal signal sequence

————— Final Results -----
bacterial cytoplasm --- Certainty=0.3102 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
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A related GBS nucleic acid sequence <SEQ ID 10045> which encodes amino acid sequence <SEQ ID
10046> was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAR99020 GB:U67544 phosphoglycerate dehydrogenase (serA)
[Methanococcus jannaschii]
Identities = 102/313 (32%), Positives = 168/313 (53%), Gaps = 21/313 (6%)

Query: 31 ENPDAYIIRSQNLHNQDF---PSNLKAIARAGAGTNNIPIEEASAQGIVVFNTPGANANA 87
++ D ++RS +D LK I RAG G +NI +E A+ +GI+V N P A++ +
Sbj ct: 40 KDADVLVVRSGTKVIRDVIEKAEKLKVIGRAGVGVDNIDVEAATEKGIIVVNAPDASSIS 99

Query: 88 VKEAVIAALLLSARDYLGANRWVNTLTGTDIPKQIEAGKKAFAGNEIAGKKLGVIGLGAI 147
VE + +L +AR N T K+ E +K F G E+ GK LGVIGLG I
Sbjct: 100 VAELTMGLMLAAAR--------- NIPQATASLKRGEWDRKRFKGIELYGKTLGVIGLGRI 150

Query: 148 GARIANDARRLGMTVLGYDPYVSIETAWNISSHVQRVKEIKDIFETCDYITIHVPLTNET 207
G ++ A+ GM ++GYDPY+ E A ++ V+ V +I ++ + D+IT+HVPLT +T
Sbjct: 151 GQQVVKRAKAFGMNIIGYDPYIPKEVAESMG--VELVDDINELCKRADFITLHVPLTPKT 208

Query: 208 KHTFDAKAFSIMKKGTTIINFARAELVNNQELFEAIETGVVKRYITDFGDKE------ LL 261
+H + ++MKK I+N AR Lt+ + L+EA++ G ++ D ++E LL
Sbijct: 209 RHIIGREQIALMKKNAIIVNCARGGLIDEKALYEATLKEGKIRAAALDVFEEEPPKDNPLL 268

Query: 262 NQKGITVFPHVGGSTDEAELNCATIMASQTIRCFMETGEITNSVNFPNVHQIQTAPFR-IT 320
+ PH G ST+EA+ + ++ I+ + N VN PN+ Q + +
Sbjct: 269 TLDNVIGTPHQGASTEEAQKAAGTIVAEQIKKVLRGELAENVVNMPNIPQEKLGKLKPYM 328

Query: 321 LINKNVPNIVAKI 333

L+ + + NIV ++
Sbjct: 329 LLAEMLGNIVMQV 341

There is also homology to SEQ ID 124,

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 716

A DNA sequence (GBSx0760) was identified in S.agalactiae <SEQ ID 2201> which encodes the amino
acid sequence <SEQ ID 2202>. This protein is predicted to be methylated-DNA--protein-cysteine S-
methyltransferase (ogt). Analysis of this protein sequence reveals the following:

Poggible site: 18
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2460(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0:0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAF96913 GB:AE004427 methylated-DNA--protein-~cysteine
S-methyltransferase [Vibrio cholerae]
Identities = 73/156 (46%), Pogitives = 99/156 (62%), Gaps = 9/156 (5%)

Query: 7 YQSPLGEIRLIADNLGLSGLYFVGOKYDMLAVNQEEI VNMSNSYTLLGK~ ~-KWLDAYFSQ 64
Y SPLG + L A + GL G++F Q E + + +L K + LD YFS
Sbjct: 7 YSSPLGPMTLQASSQGLLGVWFATQ~ - - -~ TTQPEHLGDYVKECPILNKTIRQLDEYFSG 61

Query: 65 QNLP-SIPLSLRGTAFQTRVWQELQKIPFGDTKTYGELAKEL-NCQSAQAVGGAIGKNSI 122
Q +PL+ GTIAFQ VW L KIP+G+ +Y +LA+ + N ++ +AVG A GKN I
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Sbjct: 62 QRTQFELPLAASGTAFQQSVWHALCKIPYGEIWSYQQLAFATGNPKAVRAVGLANGKNPI 121
Query: 123 SLIIPCHRVLGRYGQOLTGYAGGLERKSWLLEYEKEK 158

S+I+PCHRV+G+ GQLTGYAGGLERK++LLE EK +
Sbjct: 122 SIIVPCHRVVGKNGQLTGYAGGLERKAFLLELEKRR 157

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 717

A DNA sequence (GBSx0761) was identified in S.agalactine <SEQ ID 2203> which encodes the amino
acid sequence <SEQ ID 2204>. Analysis of this protein sequence reveals the following:

Possible site: 42
>>> Seems to have no N-terminal signal sequence

————— Final Results -~----

bacterial cytoplasm --- Certainty=0.3137(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAB07204 GB:AP001518 arsenate reductase [Bacillus halodurans]
Identities = 56/107 (52%), Positives = 74/107 (68%), Gaps = 1/107 (0%)

Query: 3 TFYEYPKCTTCRSAKKELTELGLTFEAIDIKSNPPKVSLLKELLENSPYDLKKFFNTSGN 62
TFY+YPKC TC+ AKK L + G+ ++ I PP LK+L E S +LKKFFNTSG
Sbjct: 4 TFYQYPKCGTCQKAKKWLDQHGIEVNSVHIVEQPPSKEELKQLYEQSGLELKKFFNTSGK 63

Query: 63 SYRELGLKDKFDDLTLDOATLDLLASDGMLIKRPLLVKDNKILQIGYR 109
YRELGLKDK + + D+ L+ LASDGMLIKRP+L +K+ 4G+
Sbjct: 64 KYRELGLKDKVKEASEDELLETLASDGMLIKRPILTDGDKV-TVGFK 109

A related DNA sequence was identified in S.pyogenes <SEQ ID 2205> which encodes the amino acid
sequence <SEQ ID 2206>. Analysis of this protein sequence reveals the following:

Possible site: 38
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3969 (Affirmative) < succs>
bacterial wembrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside ~-- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 64/99 (64%), Positives = 79/99 (79%)

Query: 19 ELTELGLTFEAIDIKSNPPKVSLLKELLENSPYDLKKFFNTSGNSYRELGLKDKFDDLTL 78
EL +L FEAIDIK+NPPK LK +E S Y +K FFNTSGNSYRELGLKDK D L+L
Sbjct: 3 ELKQLVSDFEAIDIKANPPKAQDLKHWMETSGY T IKNFFNTSGNSYRELGLKDKIDQLSL 62

Query: 79 DQALDLIASDGMLIKRPLLVKDNKILQIGYRTKYKDLNL 117
D+A +LLA+DGMLIKRP+L+KD +LQ+GYR Y++L+h
Sbjct: 63 DKARELLATDGMLIKRPILIKDGNVL.QVGYRKPYQELDL 101
Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.
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Example 718

A DNA sequence (GBSx0762) was identified in S.agalactiae <SEQ ID 2207> which encodes the amino
acid sequence <SEQ ID 2208>. This protein is predicted to be exodeoxyribonuclease (exoA). Analysis of

-814-

this protein sequence reveals the following:

Pogsible site: 22
>>> Seems to have no N-terminal signal sequence

Final Results -----

PCT/GB01/04789

bacterial cytoplasm --- Certainty=0.1859 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:ARA26879 GB:J04234 exodeoxyribonuclease [Streptococcus pneumoniae]
Identities = 217/275 (78%), Positives = 245/275 (88%)

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbict:
Query:

Sbiject:

1

1

61

61

121

121

181

181

241

241

MKLISWNIDSLNAALTSESTRALMSROVIDTLVAEDADI IATQETKLSAKGPTKKHLEVL
MKLISWNIDSLNAATTS+S RA +S++V4+ TLVAE+ADIIAIQETKLSAKGPTKKH+E+L
MKLISWNIDSLNAALTSDSARAKLSQEVLOTLVAENADI IATQETKLSAKGPTKKHVEIL

ETYFPEYDLVWRSSVEPARKGYAGTMFLYRKGLNPIVSFPEIDAPTTMDNEGRIITLELE
E FP Y+ WRSS EPARKGYAGTMFLY+K I. P +SFPEI AP+TMD EGRIITLE +
EELFPGYENTWRSSQEPARKGYAGTMFLYKKELTPTISFPEIGAPSTMDLEGRIITLEFD

NCYITQVYTPNAGDGLKRLADRQIWDIKYAEYLATLDSQKPVLATGDYNVAHKEIDLANP
++TQVYTPNAGDGLKRL +RQ+WD KYAEYLA LD +KPVLATGDYNVAH EIDLANP
AFFVTQVYTPNAGDGLKRLEERQVWDAKYAEYLAELDKEKPVLATGDYNVAHNEIDLANP

SSNRRSAGFTAEERQGFTNLLAKGFTDTFRYLHGDVPNVYSWWAQRSRTSKINNTGWRID
+SNRRS GFT EER GFTNLLA GFTDTFR++HGDVP Y+WWAQRS+TSKINNTGWRID
ASNRRSPGFTDEERAGFTNLLATGFTDTFRHVHGDVPERY TWWAQRSKTSKINNTGWRID

YWLTSNRVADKITKSEMIHSGDRQDHTPIILEIEL 275
YWLTSNR+ADK+TKS+MI SG RODHTPI+LEI+L
YWLTSNRIADKVTKSDMIDSGARQDHTPIVLEIDL 275

A related DNA sequence was identified in S.pyogenes <SEQ ID 2209> which
sequence <SEQ ID 2210>. Analysis of this protein sequence reveals the following:

. Possible site: 13
>>> Seems to have no N-terminal signal sequence

Final Results --~--

60

60

120
120
180
180
240

240

encodes the amino acid

bacterial cytoplasm --- Certainty=0.2181(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside ~-- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below:

Identities = 221/275 (80%), Positives = 251/275 (90%)

Query:
Sbijct:
Query:
Sbjct:
Query:

Sbjct:

1

1

61

61

121

121

MKLISWNIDSLNAALTSESTRALMSRQVIDTLVAEDADI TAIQETKLSAKGPTKKHLEVL
MKLISWNIDSLNAALT ES RAL+SR V+DTLVA+DADIIAIQETKLSAKGPTKKH+E L
MKLISWNIDSLNAALTGESPRALLSRAVLDTLVAQDADI IAIQETKLSAKGPTKKHIETL

ETYFPEYDLVWRSSVEPARKGYAGTMFLYRKGLNPIVSFPEIDAPTTMDNEGRIITLELE
+YFP Y VWRSSVEPARKGYAGTMFLY+ LNP+++FPEI APTTMD EGRIITLE E
LSYFPNYLHVWRSSVEPARKGYAGTMFLYKNTLNPVITFPEIGAPTTMDAEGRIITLEFE

NCYTITQVYTPNAGDGLKRLADRQIWDIKYAEYLATLDSQKPVLATGDYNVAHKEIDLANP
+ ++TQVYTPNAGDGL+RL DRQIWD KYA+YDL LD+QKPVLATGDYNVAHKEIDLANP
DFFVTQOVYTPNAGDGLRRLDDRQIWDHKYADYLTELDAQKPVLATGDYNVAHKEIDLANP

60

60

120

120

180

180
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Query: 181 SSNRRSAGFTAEERQGFTNLLAKGFTDTFRYLHGDVPNVYSWWAQRSRTSKINNTGWRID 240
+SNRRS GFT EERQGFTNLLA+GFTDTFR++HGD+P+VY+WWAQRS+TSKINNTGWRID
Sbject: 181 NSNRRSPGFTDEERQGFTNLLARGFTDTFRHVHGDIPHVYTWWAQRSKTSKINNTGWRID 240

Query: 241 YWLTSNRVADKITKSEMIHSGDRQDHTPIILEIEL 275
YWL SNR+ DK+ +SEMI SG+RQDHTPI+L+I+DL
Sbjct: 241 YWLASNRLVDKVKRSEMISSGERQDHTPILLDIDL 275
Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 719
A DNA sequence (GBSx0763) was identified in S.agalactiae <SEQ ID 2211> which encodes the amino
acid sequence <SEQ ID 2212>, Analysis of this protein sequence reveals the following:

Posgible site: 39
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -7.96 Transmembrane 28 - 44 ( 22 - 49)

————— Final Results -----

bacterial membrane --- Certainty=0.4185 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear} < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 8645> which encodes amino acid sequence <SEQ ID 8646>
was also identified. Analysis of this protein sequence reveals the following:

Lipop Possible site: -1  Crend: 5
McG: Discrim Score: 17.78
GvH: Signal Score (-7.5): -4.56
Possible site: 55
>>> Seems to have an uncleavable N-term signal seq
ALOM program count: 1 value: -7.96 threshold: 0.0
INTEGRAL Likelihood = -7.96 Transmembrane 8 - 24 ( 2 - 29)
PERIPHERAL Likelihood = 9.28 138
modified ALOM score: 2.09

*%% Reasoning Step: 3

----- Final Results -----

bacterial membrane --- Certainty=0.4185(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD11512 GB:U60828 unknown [Lactococcus lactis]
Identities = 53/240 (22%), Positives = 102/240 (42%), Gaps = 24/240 (10%)

Query: 65 PTILIPGSSATQERFNSMLAQL-~--NOMGEKHSVLKLTVKKDNSIIYNGQISGNDHKPY 120
PTI I GS + 44 +D N +K  V+ + K+  + GQIS ++ P
Sbjct: 64 PTIYIGGSGGNVTSIDWLVERLLPIKNISSOKSLVMTSNITKNYELKVEGQISQDNKYPI 123

Query: 121 IVIGFENNEDGYSNIKKQTKWLQIAMNDLQKKYKFKRFNAIGHSNGGLSWTIFLEDYYDS 180
I G ++ 4+ +KILQ + L + Y+ N +G+S+G ++ D ++
Sbjct: 124 IEFA---TVKGTNSGELFSKGLOKIIVYLTENYQVPWINLVGYSSGATGAVYYMMDTGNN 180

Query: 181 DEFD-MKSLLTMGTPFNFEES----- NTSN--=-~---- HTQMLDKDLISNKGNIPSSLMVY 226
F o+ +4++ +N E + + SN T+M + + N + 8 +
Sbjct: 181 PNFPPVNKYVSLDGEYNNETNLQLGESLSNVLKEGPIVKTEMYQYTADNYQKVSSKTQML 240

Query: 227 NLAGT--NSYDGDKIVPFASVETGKYIFQETAKHYTQLTVTGNNATHSDLPDNPEVIQYV 284
L G + D +P+A +  ++F++ T T+ +HS P NP V++YV
Sbjct: 241 LLEGNFNSEKQTDSAIPWADSFSIYHLFKKNGNEITT-TLYPTKTSHSQAPKNPTVVKYV 299



10

15

20

25

30

35

40

45

50

WO 02/34771 PCT/GB01/04789

-816-

No corresponding DNA sequence was identified in S.pyogenes.

SEQ ID 8646 (GBS219) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 43 (lane 3; MW 31.6kDa). It was also expressed in E.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 47 (lane 7; MW 56kDa).

GBS219-GST was purified as shown in Figure 203, lane 5.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 720

A DNA sequence (GBSx0764) was identified in S.agalactiae <SEQ ID 2213> which encodes the amino
acid sequence <SEQ ID 2214>. This protein is predicted to be PTS system, cellobiose-specific IIC
component. Analysis of this protein sequence reveals the following:

Pogsible site: 46
>>> Seems to have no N-terminal signal sequence

INTEGRAL Likelihood = -7.64 Transmembrane 263 - 279 ( 260 - 282)
INTEGRAL Likelihood = -6.26 Transmembrane 200 ~ 216 ( 197 - 226)
INTEGRAL Iikelihood = -5.95 Transmembrane 157 ~ 173 ( 156 - 175)
INTEGRAL Likelihood = -5.79 Transmembrane 307 - 323 ( 306 - 332)
INTEGRAL Likelihood = -5.68 Transmembrane 131 - 147 ( 126 - 148)
INTEGRAL Likelihood = -4.73 Transmembrane 375 ~ 391 ( 370 - 396)
INTEGRAL Likelihood = -3.61 Transmembrane 101 - 117 {( 98 - 119)
INTEGRAL Likelihood = -1.75 Transmembrane 326 - 342 ( 324 - 342)
INTEGRAL Likelihood = -0.37 Transmembrane 25 - 41 ( 25 - 41)
INTEGRAL Likelihood = -0.16 Transmembrane 71 - 87 ( 71 - 88)
----- Final Results -----
bacterial membrane --- Certainty=0.4057(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:ARC74807 GB:AE000268 PEP-dependent phosphotransferase enzyme II
for cellobiose, arbutin, and salicin [Escherichia coli K12]
Identities = 60/197 (30%), Positives = 83/197 (41%), Gaps = 12/197 (6%)

Query: 209 LAIFLTLSGLFVPDIL--FRPYSYFSVVSENLNAALSQHTDKIPYLYTFYTVKNSFAMFG 266
LA+ +G+ P L ¥ + V LA +H PL +SF G
Sbjct: 253 LALTALDNGIMTPWALENIATYQQYGSVEAALAAGKTFHIWAKPML~--~--- DSFIFLG 305

Query: 267 GIGILLSLFLAVLYESRKLOSKNYYKLTLLTLTPLIFDONLPFLVGLPVILOPILFIPMV 326
GG L L LA+ SR+ +Y ++ L L IF N P L GLP+I+ P++FIP V
Sbjct: 306 GSGATLGLILAIFIASRRA---DYRQVAKLALPSGIFQINEPILFGLPIIMNPVMFIPFV 362

Query: 327 LTTIFAEAFGALMLYLKFVDPAVYTVPSGTPSLLFGFLASNGDWRYLPVTALILVVGEFFI 386
L A Y+ + P P P+ L F +NG LV L+ I
Sbjct: 363 LVQPILAAITLAAYYMGIIPPVINIAPWTMPTGLGAFFNTNGSVAALLVALFNLGIATLI 422

Query: 387 YRPFVKIAFAKEEQYEK 403
Y PFV +A + +K
Shijct: 423 YLPFVVVANKAQNAIDK 439

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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Example 721

A DNA sequence (GBSx0765) was identified in S.agalactiae <SEQ ID 2217> which encodes the amino
acid sequence <SEQ ID 2218>. Analysis of this protein sequence reveals the following:

Possible site: 14
>>> Seems to have no N-terminal signal sequence

----- Final Resultg -----

bacterial cytoplasm --- Certainty=0.1991(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0,0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 722

A DNA sequence (GBSx0766) was identified in S.agalactiae <SEQ ID 2219> which encodes the amino
acid sequence <SEQ ID 2220>. Analysis of this protein sequence reveals the following:

Poggible gite: 39

>>> Seems to have no N-terminal signal segquence
INTEGRAL Likelihood = -5.79 Transmembrane 188 - 204 ( 179 - 206)
INTEGRAL Likelihood = -5.36 Transmembrane 105 -~ 121 ( 104 - 127)
INTEGRAL Likelihood -4.41 Transmembrane 212 - 228 ( 210 - 229)
INTEGRAL Likelihood -3.45 Transmembrane 72 - 88 ( 69 - 89)
INTEGRAL Likelihood = -0.48 Transmembrane 124 - 140 ( 124 - 140)

i

i

————— Final Results -----

bacterial membrane --- Certainty=0.3314 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 8647> which encodes amino acid sequence <SEQ ID 8648>
was also identified. Analysis of this protein sequence reveals the following:

Lipop Possible site: -1  Crend: 6
SRCFLG: 0
McG: Length of UR: 5
Peak Value of UR: 2.99
Net Charge of CR: 4
McG: Discrim Score: ' 6.88
GvH: Signal Score (-7.5): -2.86
Posgible gite: 30
>>> Seems to have an uncleavable N-term signal seq
Amino Acid Composition: calculated from 1
ALOM program count: 5 value: -5.79 threshold: 0.0
INTEGRAL Likelihood = -5.79 Transmembrane 179 - 195 { 170 197}
INTEGRAL Likelihood = -5.36  Transwmembrane 96 - 112 ( 95 - 118)
INTEGRAL Likelihood = -4.41 Transmembrane 203 219 ( 201 220)
INTEGRAL Likelihood = -3.45 Transmembrane 63 - 79 ( 60 80)
PERIPHERAL Likelihood 0.10 18
modified ALOM score: 1.66
icml HYPID: 7 CFP: 0.331

1

{

U

*** Reasoning Step: 3

----- Final Results -----
bacterial membrane --- Certainty=0.3314 (Affirmative) < succs
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bacterial outside --- Certainty=0.0000(Not Clear) < succs>

bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.

A related DNA sequence was identified in S.pyogenes <SEQ ID 2221> which encodes the amino acid

sequence <SEQ ID 2222>. Analysis of this protein sequence reveals the following:

Possible site: 30

>>> Seems to have a cleavable N-term signal seg.
INTEGRAL Likelihood =-11.20 Transmembrane 179 - 195 ( 173 - 201)
INTEGRAL Likelihood = -3.66 Transmembrane 96 - 112 ( 95 - 113)
INTEGRAL Likelihood -1.44 Transmembrane 203 - 219 ( 203 - 219)
INTEGRAL Likelihood -0.96 Transmembrane 115 - 131 ( 115 - 131)
INTEGRAL Likelihood -0.64 Transmembrane 63 - 79 ( 63 - 79)

n

————— Final Results -----

bacterial membrane --~ Certainty=0.5479 (Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear)} < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.

-An alignment of the GAS and GBS proteins is shown below:

Identities = 160/228 (70%), Positives = 185/228 (80%)

Query: 10 MSKKSHRQYQIYEGLRCAVALCFISGYINAFTYVITQGKRFAGVQTGNLLSFATHLSNKHY 69
MSKK + YQ+YEGLRCA+ LCFISGY+NAFTY+TQGKRFAGVQTGNLLSFAI LS +
Sbjct: 1 MSKKKRKHYQVYEGLRCAMTLCFISGYVNAFTYMTQGKRFAGVQTGNLLSFAIRLSEQQL 60

Query: 70 SQALAFLLPIMVFMLGQSFTYFMNRWANKHQLHWYLLSSFALTQVAIVTIILTPFLPSSE 129
+AL FLLP++VFMLGQSFTYFM+RWA K LHWYLLSS LT +A .T + TPFLPS+
Sbject: 61 KEALQFLLPMIVFMLGQSFTYFMHRWATKKGLHWYLLSSVILTGIAFGTALFTPFLPSNV 120

Query: 130 TVAGLAFFASIQVDTFKSLRGAPYANMMMTGNIKNAAYLLTKGLYEKNSDIFLIARNTII 189
' TVA LAFFASIQVDTFK+LRGA YAN+MMTGNIKNAAYLLTKGLYEKN ++ I RNT+I
Sbjct: 121 TVAALAFFASIQVDTFKTLRGASYANVMMTGNIKNAAYLLTKGLYEKNHELTHIGRNTLI 180

Query: 190 IIGGFIFGVVCSTYFSSKLGEWSLSLILIPLLYVNLLLGHEFYNLQVE 237
+I F GVVCST GE++L IL+PLLYVN LL EFY++Q +
Sbjct: 181 VILAFAVGVVCSTLLCIAYGEYALMPILMPLLYVNYLLAQEFYHIQTK 228

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 723

A DNA sequence (GBSx0767) was identified in S.agalactiae <SEQ ID 2223> which encodes the amino
acid sequence <SEQ ID 2224>. This protein is predicted to be tellurite resistance protein. Analysis of this

protein sequence reveals the following:

Possible site: 20
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.00 Transmembrane 190 - 206 ( 190 - 206)

_____ Final Results -----

bacterial membrane --- Certainty=0.1001(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>
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The protein has homology with the following sequences in the GENPEPT database:

>GP:AAC22923 GB:U32807 tellurite resistance protein (tehB)
[Haemophilug influenzae RA]
Identities = 164/282 (58%), Positives = 205/282 (72%), Gaps = 1/282 (0%)

Query: 7 LLPYKTMPVWTAQS I PKAFLEKHNTKEGTWAKLTILSGSLVFYQLSPDGEEISRHIFDAS 66
L+ YK MPVWT ++P+ F EKHNTK GTW KLT+L G L FY+L+ +G+ I+ HIF
Sbjct: 5 LICYKOMPVWTKDNLPOMFQEKHNTKVGTWGKLTVLKGKLKFYELTENGDVIAEHIFTPE 64

Query: 67 SDIPFVDPQVWHKVSPNSPDLSCYLTFYCQKEDYFHKKYGLTRTHSEVIASAPLLSEKSN 126
S IPFV+PQ WH+V S DL C I, FYC4+KEDYF KKY T H +V+ +A +4S
Sbjct: 65 SHIPFVEPQAWHRVEALSDDLECTLGFYCKKEDYFSKKYNTTAIHGDVVDAAKIISP-CK 123

Query: 127 ILDLGCGQGRNSLYLSLLGHQVTISVDSNGQSLVALENMALEEELPYNIKRYDINTAAIEG 186
+LDLGCGOGRNSLYLSLIG+ VIS D N S+ L +E L 4+ YDIN A I+
Sbjct: 124 VLDLGCGQGRNSLYLSLLGYDVTSWDHNENSIAFLNETKEKENLNISTALYDINAANIQE 183

Query: 187 HYDFILSTVVFMFLNPDCISDIILOMOSHTQIGGYNLIVSAMDTAENPCPLPFPEFTFKEG 246
+YDFI+STVVFMFLN + 4+ II M+ HT +GGYNLIV+AM T + PCPLPF FTF E
Sbjct: 184 NYDFIVSTVVFMFLNRERVPSIIKNMKEHTNVGGYNLIVAAMSTDDVPCPLPFSFTFAEN 243

Query: 247 QLKSYYNDWEIIKYNENLGELHRVDENGNRLKLOFATLLARK 288

+LK YY DWE ++YNEN+GELH+ DENGNR+K++FAT+LARK
Sbjct: 244 ELKEYYKDWEFLEYNENMGELHKTDENGNRIKMKFATMLARK 285

No corresponding DNA sequence was identified in S.pyogenes.

SEQ ID 2224 (GBS95) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 5 (lane 3; MW 35.6kDa) and in Figure 12 (lane 4; MW 35.6kDa). The GBS95-
His fusion product was purified (Figure 191, lane 7) and used to immunise mice. The resulting antiserum

was used for FACS (Figure 292), which confirmed that the protein is immunoaccessible on GBS bacteria.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 724

A DNA sequence (GBSx0768) was identified in S.agalactiae <SEQ ID 2225> which encodes the amino
acid sequence <SEQ ID 2226>. This protein is predicted to be methionyl-tRNA synthetase (metS). Analysis

- of this protein sequence reveals the following:

Possible site: 47
>>> Seems to have no N-terminal signal seguence
INTEGRAL Likelihood = -~0.32 Transmembrane 473 - 489 ( 473 - 489)

————— Final Results -----

bacterial membrane --- Certainty=0.1128(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 10043> which encodes amino acid sequence <SEQ ID
10044> was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB11814 GB:%99104 methionyl-tRNA synthetase [Bacillus subtilis]
Identities = 395/667 (59%), Positives = 501/667 (74%), Gaps = 12/667 (1%)

Query: 20 EKKSFYITTPIVYPSGKLHIGSAYTTIACDVLARYKRMMGFDVQYLTGLDEHGQKIQQKA 79
E +FYITTPIYYPSGKLHIG AYTT+A D +ARYKR+ GFDV+YLTG DEHGQKIQOKA
Sbjct: 4 ENNTFYITTPIYYPSGKLHIGHAYTTVAGDAMARYKRLKGFDVRYLTGTDEHGOKIQOKA €3
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Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbhjct:
Query:
Sbijct:
Query:
Sbijct:
Query:
Sbijct:
Query:

Sbject:

Query:

Sbjct:

Query:

Sbijct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2227> which encodes the amino acid

80

64

140

124

199

184

259

244

319

303

379

363

438

423

498

483

555

540

615

599

675

657

-820-

EEAGITPQEYVDGMAESVKTLWELLDISYDKFIRTTDTYHEEAVAKI FEQLLAQGDIYLG
E+ ITPQEYVD A ++ LW+ L+IS D FIRTT+ H+ + K+F++LL GDIYL
EQENITPQEYVDRAAADIQKLWKQLEISNDDFIRTTEKRHKVVIEKVFQKLLDNGDIYLD

EYTGWYSVSDEEFFTESQLAEVYRDENGNMIGGVAP-SGHEVEKVSEESYFFRMSKYADR
EY GWYS+ DE F+TE+QL ++ R+E G +IGG +P SGH VE + EESYFFRM KYADR
EYEGWYSIPDETFYTETQLVDIERNEKGEVIGGKSPDSGHPVELIKEESYFFRMGKYADR

LKAYYAEHPEFIQPDGRMNEMLKNFIEPGLEDLAVSRTTYTWGVQVPSNPKHVIYVWIDA
L YY E+P FIQP+ R NEM+ NFI+PGLEDLAVSRTT+ WGV+VP NPKHV+YVWIDA
LLKYYEENPTFIQPESRKNEMINNFIKPGLEDDLAVSRTTFDWGVKVPENPKHVVYVWIDA

LMNYISALGYGWSDDLSQYHKFWPADIHMIGKDILRFHS IYWPIMLMALDLPLPKRLVAH
L NY++ALGY +D Y K+WPAD+H++GK+I+RFH+IYWPIMLMALDLPLPK++ AH
LEFNYLTALGYDTEND~ELYQKYWPADVHLVGKEIVRFHTIYWPIMLMATL.DLPLPKQVFAH

GWFVMODGKMSKSKGNVVYPEMLVERFGLDPLRYYLMRSLPVGSDGTFTPEDYVGRINYE
GW +M+DGKMSKSKGNVV P IL+ER+GLD LRYYL+R +P GSDG FTPE +V RINY+
GWLLMKDGKMSKSKGNVVDPVTLIERYGLDELRYYLLREVPFGSDGVFTPEGFVERINYD

LANDLGNLLNRTIAMVNKYFDGEVPRF -AVATDFDADLASVATDS IENYHKQMEAVDFPR
LANDLGNLLNRT+AM+NKYFDG++ + T+FD L SVA ++++ ¥ K ME +4F
LANDLGNLLNRTVAMINKYFDGQIGSYKGAVTEFDHTLTSVAEETVKAYEKAMENMEFSV

ALEAVWNLISRTNKYIDETAPWVLAKDETDRDKLAAVMSHLVASLRVVAHLIQPFMMETS
AL +W LISRTNKYIDETAPWVLAKD ++L +VM HL SLR+ A L+QPF+ +T
ALSTLWQLISRTNKYIDETAPWVLAKDPAKEEELRSVMYHLAESLRISAVLLOPFLTKTP

DAIMEQLGL -~ -GATFDLEKLT~FADLPEGVRVVAKGSPIFPRLDMEDEITY IKEQMNAGK
+ + EQLG+ + + +T F L + V KG P+FPRL+ E+EI YIK +M G
EKMFEQLGITDESLKAWDS ITAFGQLKD - -TKVQKGEPLFPRLEAEEETAYIKGKMQ-GS

APVEKEWVPEEVELTSSKGQIKFEDFDAVEIRVAEVIEVEKVEGSDKLLRFRLDAGDEGH
AP ++E EE + +I + F VE+RVAEVIE E V+ +D+LL+ +LD G E
APAKEETKEEEPQEVDRLPEITIDQFMDVELRVAEVIEAEPVKKADRLLKLQLDLGFE~K

RQITLSGIAKFYPNEQELVGKKLOIVANLKPRKMMKKYVSQGMILSAEHDGKLTVLTVDSA
RQ++SGIAK ¥ E ELVGKKL V NLKP K ++ +SQGMIL+ E DG L V4+++D +
RQVVSGIAKHYTPE~ELVGKKLVCVTNLKPVK-LRGELSQGMI LAGEADGVLKVVSIDQS

VANGSII 681
+ G+ I
LPKGTRI 663

sequence <SEQ ID 2228>. Analysis of this protein sequence reveals the following:

Possible site: 29
>>> Seems to have no N-terminal signal sequence

Final Results ----~

PCT/GB01/04789

139
123
198
183
258
243
318
302
378
362
437
422
497
482
554
539
614
598
674

656

bacterial cytoplasm --- Certainty=0.1245 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 516/665 (77%), Positives = 573/665 (85%), Gaps = 4/665 (0%)

Query:

Sbjct:

Query:

Sbijct:

21

3

81

63

KKSFYITTPIYYPSGKLHIGSAYTTIACDVLARYKRMMGFDVQYLTGLDEHGQKIQQKAE
KK FYITTPIYYPSGKLHIGSAYTTIACDVLARYKR+MG +V YLTGLDEHGQKIQ KA+
KKPFYITTPIYYPSGKLHIGSAYTTIACDVLARYKRLMGHEVFYLTGLDEHGQKIQTKAK

EAGITPQEYVDGMAESVKTLWELLDISYDKFIRTTDTYHEEAVAKIFEQLLAQGDIYLGE
EAGITPQ YVD MA+ VK LW+LLDISYD FIRTTD YHEE VA +FE+LLAQ DIYLGE
EAGITPQTYVDNMAKDVKATWOLLDISYDTFIRTTDDYHEEVVAAVFEKLLAQDDIYLGE

80

62

140

122
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Query: 141 YTGWYSVSDEEFFTESQLAEVYRDENGNMIGGVAPSGHEVEKVSEESYFFRMSKYADRLK 200
Y+GWYSVSDEEFFTESQL EV+RDE+G +IGG+APSGHEVE VSEESYF R+SKY DRL
Sbjct: 123 YSGWYSVSDEEFFTESQLKEVFRDEDGQVIGGIAPSGHEVEWVSEESYFLRLSKYDDRLY 182

Query: 201 AYYAEHPEFIQPDGRMNEMLKNFIEPGLEDLAVSRITYTWGVQVPSNPKHVIYVWIDALM 260
A++ E P+FIQPDGRMNEM+KNFIEPGLEDLAVSRTT+TWGV VPS+PKHV+YVWIDAL+
Sbjct: 183 AFFKERPDFIQPDGRMNEMVKNFIEPGLEDLAVSRTTFTWGVPVPSDPKHVVYVWIDALL 242

Query: 261 NYISALGYGWSDDLSQYHKFWPADI-HMIGKDILRFHSIYWPIMLMALDLPLPKRLVAHG 319
NY +ALGY ++ + + KFW + HM+GKDILRFHSIYWPI+LM LDLP+P RL+AHG
Sbjct: 243 NYATALGYRQANH-ANFDKFWNGTVFHMVGKDILRFHSIYWPILLMMLDLPMPDRLIAHG 301

Query: 320 WFVMQODGKMSKSKGNVVYPEMLVERFGLDPLRYYLMRSLPVGSDGTFTPEDYVGRINYEL 379
WFVM+DGKMSKSKGNVVYPEMLVERFGLDPLRYYLMRSLPVGSDGTFTPEDYVGRINYEL
Sbjct: 302 WFVMKDGKMSKSKGNVVYPEMLVERFGLDPLRYYIMRSLPVGSDGTFTPEDYVGRINYEL 361

Query: 380 ANDLGNLLNRTIAMVNKYFDGEVPRFA-VATDFDADLASVATDSIENYHKOMEAVDFPRA 438
ANDLGNLINRT+AM+NKYFDG VP + T FDADL+ + + +YHK MEAVD+PRA
Sbjct: 362 ANDLGNLLNRTVAMINKYFDGTVPAYVDNGTAFDADLSQLIDAQLADYHKHMEAVDYPRA 421

Query: 439 LEAVWNLISRTNKYIDETAPWVLAKDETDRDKLAAVMSHLVASLRVVAHLIQPFMMETSD 498
LEAVW +I+RTNKYIDETAPWVLAK++ D+ +LA+VM+HL ASLR+VAH+IQPFMMETS
Sbjct: 422 LEAVWTIIARTNKYIDETAPWVLAKEDGDKAQLASVMAHLAASLRLVAHVIQPFMMETSA 481

Query: 499 AIMEQLGLGATFDLEKLTFADLPEGVRVVAKGSPIFPRLDMEDEITYIKEQMNAGKA-PV 557
AIM QLGL DL L AD P +VVAKG+PIFPRLDME EI YIK QM A
Sbjct: 482 AIMAQLGLEPVSDLSTLALADFPANTKVVAKGTPIFPRLDMEAEIDYIKAQMGDSSAISQ 541

Query: 558 EKEWVPEEVELTSSKGQIKFEDFDAVEIRVAEVIEVEKVEGSDKLLRFRULDAGDEGHRQI 617
EKEWVPEEV L 8 K I FE FDAVEIRVAEV EV KVEGS+KLLRFR+DAGD RQI
Sbjct: 542 EKEWVPEEVALKSEKDVITFETFDAVEIRVAEVKEVSKVEGSEKLLRFRVDAGDGQDRQI 601

Query: 618 LSGIAKFYPNEQELVGKKLQIVANLKPRKMMKKYVSQGMILSAEHDGKLTVLTVDSAVAN 677
LSGIAKFYPNEQELVGKKLOIVANLKPRKMMKKY+SQGMILSAEH +LTVLTVDS+V N
Sbjct: 602 LSGIAKFYPNEQELVGKKLQIVANLKPRKMMKKYISQGMILSAEHGDQLTVLTVDSSVPN 661

Query: 678 GSIIG 682
‘ GSIIG
Sbjct: 662 GSIIG 666

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 725

A DNA sequence (GBSx0769) was identified in S.agalactiae <SEQ ID 2229> which encodes the amino

acid sequence <SEQ ID 2230>. Analysis of this protein sequence reveals the following:

Possible site: 35
>>> Seemg to have no N-terminal signal sequence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.2633(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outgide --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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Example 726

A DNA sequence (GBSx0770) was identified in S.agalactiae <SEQ ID 2231> which encodes the amino
acid sequence <SEQ ID 2232>. This protein is predicted to be branched chain amino acid transport system

-822-

IT carrier protein (brnQ). Analysis of this protein sequence reveals the following:

Possible site: 26
>>> Seems to have a cleavable N-term signal seq.

PCT/GB01/04789

INTEGRAL Likelihood =-14.91 Transmembrane 279 - 295 ( 269 - 303)
INTEGRAL Likelihood = -9.98 Transmembrane 82 - 98 ( 74 - 102)
INTEGRAL Likelihood = -6.58 Transmembrane 345 - 361 ( 340 - 364)
INTEGRAL Likelihood = -6.00 Transmembrane 157 - 173 ( 153 - 179)
INTEGRAL Likelihood = -4.30 Transmembrane 48 - 64 ( 45 - 66)
INTEGRAL Likelihood = -4.14 Transmembrane 251 - 267 ( 250 - 278)
INTEGRAL Likelihood = -4.09 Transmembrane 308 - 324 ( 305 - 326)
INTEGRAL Likelihood = -2.55 Transmembrane 218 - 234 ( 216 - 237)
INTEGRAL Likelihood = -1.38 Transmembrane 126 - 142 ( 126 - 142)
Final Results -----
bacterial membrane --- Certainty=0.6965 (Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 9407> which encodes amino acid sequence <SEQ ID 9408>

was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAC00400 GB:AF008220 branch-~chain amino acid transporter

Identities
Query:
Shjct:
Query:
Sbijct:
Query:
Sbict:
Query:

Sbijct:

Query:
Sbjct:
Query:

Sbjct:

1

73

59

133

119

192

179

252

: 239

307

299

367

356

426

[Bacillus subtilis]

= 130/367 (35%), Positives = 204/367 (55%), Gaps = 12/367 (3%)

MSEKFSPWFSLTFLVILYLTIGPLFAIPRTATVSFEIGVAPIVGHSP--IALLCFTACFF
+++K P F F V+LYL+IGPLFAIPRT TVS+EIG P + P ++LL FT FF
LADKAHPVFGTIFTVVLYLSIGPLFAIPRTGTVSYEIGAVPFLTGVPERLSLLIFTLIFF

AAAYYLATRPNGILDSVGKILTPVFAFLILSLVVVGATAYGNLESAKASADYAGKAFGSG
YYLA+ P+ ++D VGKILTP+ F I+ ++V+ AI + Y G G
GVTYYLALNPSKVVDRVGKILTPI -KFTIILIIVLKAIFTPMGGLGAVTEAYKGTPVFKG

VLAGYNTLDALAAVAFCLVATETLKKFGFKTKKEYLSTIWIVGIVTSLAFSILY IGLGFL
L GY T+DALA++ F +V +K G K + G++ +L + +¥+ L +L
FLEGYKTMDALASIVFGVVVVNAVKSKGVTQSKALAAACIKAGVIAALGLTFIYVSLAYL

GNKFPVPADILADPNVNKGAYVLSQASYKLFGNFGRYFLSIMVTLTCFTTTVGLIVSVSE
G A V +GA +L8S +S+ LFG+ G L +T+ C TT++GL+ S8 +
G--~-- ATSTNAIGPVGEGAKILSASSHYLFGSLGNIVLGAAITVACLTTSIGLVTSCGQ

FFDKNFRFGNYKLFATVFTLIGFLIANLGLNAVITFSVPVLTLLYPIVIVIVLIILINKW
+F K +¥K+ T+ TL +IAN GL +I FSVP+L+ +YP+ IVI+++ I+K
YFSKLIPALSYKIVVTIVILFSLIIANFGLAQIIAFSVPILSAIYPLAIVIIVLSFIDKI

LPLSKK- ~ -GMSLTIGLVILVSFVEVLAGOWOEKTLTQLVGFLPFHTISMGWLVPMLIGI
++ + GL +++ +4+ AG L LP +++ +GW++P ++G
FKERREVYIACLIGTGLFSILDGIKA-AGFSLGSLDVFLNANLPLYSLGIGWVLPGIVGA

VFSLVLS 362
vV VL+
VIGYVLT 432

There is also homology to SEQ ID 2234,

A related GBS gene <SEQ ID 8649> and protein <SEQ ID 8650> were also identified. Analysis of this

~ protein sequence reveals the following:

58

132

118

191

178

251

238

306

298

366

355

425
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Lipop: Possible sgite: -1 Crend: 3
SRCFLG: 0
McG: Length of UR: 30
Peak Value of UR: 2.99
Net Charge of CR: 2
McG: Discrim Score: 13.17
GvH: Signal Score (-7.5): -3.3
Posgible site: 33
>>> Seems to have an uncleavable N-term gignal seq
Amino Acid Composition: calculated from 1
AIOM program count: 11 value: -14.91 threshold: 0.0

INTEGRAL Likelihood =-14.91 Transmembrane 347 - 363 ( 337 - 371)
INTEGRAL Likelihood = ~9.98 Transmembrane 150 - 166 ( 142 - 170)
INTEGRAL Likelihood = -7.54 Transmemnbrane 40 - 56 { 36 - 61)
INTEGRAL Likelihood = -6.64 Transmembrane 79 - 95 ( 76 - 97)
INTEGRAL Likelihood = -6.00 Transmembrane 225 - 241 ( 221 - 247)
INTEGRAL Likelihood = -4.30 Transmembrane 116 - 132 { 113 - 134)
INTEGRAL Likelihood = -4.14 Transmembrane 319 - 335 ( 318 - 346)
INTEGRAL Likelihood = -4.09 Transmembrane 376 - 392 ( 373 - 394)
INTEGRAL Likelihood = -2.92 Transmembrane 7 - 23 ( 6 - 28)
INTEGRAL Likelihood = -2.55 Transmembrane 286 - 302 ( 284 - 305)
INTEGRAL Iiikelihood = -1.38 Transmembrane 194 - 210 ( 194 - 210)
PERIPHERADL Likelihood = 2.49 402
modified ALOM score: 3.48
icml HYPID: 7 CFP: 0.696
*%% Reagoning Step: 3
————— Final Results -----
bacterial membrane --- Certainty=0.6965(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) « succs>
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) « succs>

The protein has homology with the following sequences in the databases:

ORF00247(304 - 1596 of 1941)

OMNI [NTO1BS3447 (19 - 446 of 459) branched chain amino acid transport system II carrier

protein

$Match = 21.7

$Identity = 38.8 %Similarity = 61.2

Matches = 166 Mismatches = 157 Conservative Sub.s = 96

93 123 153 183 213 243 273 303
VLTVDSAVANGSIIG* SKRALCSFFVFKKKVTIE*LENYENDLEFIFIFDIIKDIDSKHLDRI* *GEFMERV* IDYLH*WL

LTEYFNITIIRRIFFMKHS
10
333 363 393 423 453 483 513 543

LMVKKGFLTGLLLFGIFFGAGNLI FPPALGVASGODFWPAILGFCLSGVGLAT ITLLLGTLTNGGYKTEMSEKFSPWFSL

N R I N R N R e R N A N N O | AT

LPVKDTIIIGFMLFALFFGAGNMI YPPELGQAAGHNVWKAIGGFLLIGVGLPLLGI TATALTGKDAKG - LADKAHPVEGT
30 40 50 60 70 80 90

573 603 633 657 687 717 747 777
TFLVILYLTIGPLFATPRTATVSFEIGVAPTVGHSP- - IALLCFTACFFAAAYYLATRENGILDSVGKILTPVFAFLILS
R R e R R e A e e e e
IPTVVLYLSIGPLFAT PRTGTVSYEIGAVPFLTGVPERLSLLI FTLIFFGVTYYLALNPSKVVDRVGKILTPI -KFTIIL
" 110 120 130 140 150 160 170

801 831 861 891 921 951 281 1011

LVVVGAT - -AYGNLESAKASADYAGKAFGSCGVLAGYNTLDALAAVAFCLVATETLKKFGFKTKKEYL.STIWIVGIVTSLA

cle 11 Ll s DL LU Llles sl sl 1 1 = e <]

IIVLKAIFTPMGGLGA - -VIEAYKGTPVFKGFLEGYKTMDALAS IVFGVVVVNAVKSKGVTQSKALAAACIKAGVIARLG
190 200 210 220 230 240 250

1041 1071 1101 1131 1161 1191 1221 1251
FSILYIGLGFLCNKFPVPADILADPNVNKGAYVLSQASYKLFGNFGRYFLS IMVTLTCFTTTVGLIVSVSEFFDKNFRFG
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SRR [ R N Y EO N R RS S RS R KD I EE2 ) EN RS
LTFIYVSLAYLG-~---- ATSTNAIGPVGEGAKILSASSHYLFGSLGNIVLGAAITVACLTTS IGLVISCGQYFSKLIPAL
270 280 290 300 310 320
1281 1311 1341 1371 1401 1431 1461 1488

NYKLFATVFTLIGFLIANLGLNAVITFSVPVLTLLYPIVIVIVLIILINKWLPLSKKGMSLTIGLVILVSFVEVLAG-QW

I I N R R L L e e
SYKTVVTIVTLFSLITANFGLAQITAFSVPILSAIYPLATVIIVLSFIDK- - - IFKERREVYIACLIGTGLFSILDGIKA
340 350 360 370 380 390 400

1518 1536 1566 1596 1626 1656 1686 1716
QEKTLTQLVGFL- - - - PFHT ISMGWLVPMLIGIVFSLVLSDKQKGOAFDLEKFEG*HYFNF IDMSKRLKLRF*PFLYQIF

I N e A IR
AGFSLGSLDVFLNANLPLYSLGIGWVLPGIVGAVIGYVLTLFIGPSKQLNELS
420 430 440 450

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 727

A DNA sequence (GBSx0771) was identified in S.agalactiae <SEQ ID 2235> which encodes the amino
acid sequence <SEQ ID 2236>. Analysis of this protein sequence reveals the following:

Pogsible site: 36
>>> Seems to have no N-terminal signal sequence

~~~~~ Final Resultg ----- :

bacterial cytoplasm --- Certainty=0.3291 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear} < succ>

A related GBS nucleic acid sequence <SEQ ID 10041> which encodes amino acid sequence <SEQ ID

. 10042> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 728

A DNA sequence (GBSx0772) was identified in S.agalactiae <SEQ ID 2237> which encodes the amino
acid sequence <SEQ ID 2238>. Analysis of this protein sequence reveals the following:

Possible site: 39

>>> Seems to have a cleavable N-term signal seq.
INTEGRAL Likelihood = -8.33 Transmembrane 117 - 133 ( 112 - 136)
INTEGRAL Likelihood -3.77 Transmembrane 53 - 69 ( 53 - 170)
INTEGRAL Likelihood = -3.40 Transmembrane 98 - 114 ( 97 - 115)

n

It

————— Final Results -----

bacterial membrane --- Certainty=0.4333 (Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.
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Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 729

A DNA sequence (GBSx0773) was identified in S.agalactiae <SEQ ID 2239> which encodes the amino
acid sequence <SEQ ID 2240>. Analysis of this protein sequence reveals the following:

Pogsible site: 15
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -4.19 Transmembrane 22 - 38 { 20 - 44)

————— Final Results -----

bacterial menbrane --- Certainty=0.2678 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 8651> which encodes amino acid sequence <SEQ ID 8652>
was also identified. Analysis of this protein sequence reveals the following:

Lipop Posgible site: -1  Crend: 3
SRCFLG: 0
McG: Length of TUR: 21
Peak Value of UR: 3.11
Net Charge of CR: 2
McG: Discrim Score: 11.30
GvH: Signal Score (-7.5): -5.35
Possible site: 28
>>> Seems to have an uncleavable N-term signal seg
Amino Acid Composition: calculated from 1
ALOM program count: 1 value: -4.19 threshold: 0.0

INTEGRAL Likelihood = -4.19 Transmembrane 5 - 21 ( 3 - 27)
PERIPHERAL Likelihood = 6.74 53
modified ATLOM score: 1.34
icml HYPID: 7 CFP: 0.268
*** Reasoning Step: 3
————— Final Results -----
bacterial membrane --- Certainty=0.2678 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB15623 GB:Z99122 spore coat protein (immer) [Bacillus subtilis]
Identities = 71/359 (19%), Positives = 148/359 (40%), Gaps = 49/359 (13%)

Query: 127 ISYRGNTSRYFDKKSLKVKFVINKLKEKKHRLAGMPKESEWVLHGPFLDRTLLRNYLSYN
I+YRG+ R F KKS + F K + L+ + D +DL+RN LS +
Sbjct: 47 IAYRGSHIRDFKKKSYHISFYQPKTFRGAREIH--~-~---- LNAEYKDPSLMRNKLSLD
Query: 187 IAGEIMSYAPNVRYCELFVNGEYQGVYLAVENIEQGEQRVPIEKSDKKLHKTPYIVAWDR
E+ + +P +  + +NG+ +GVYL +E++++ + +KL AD
Sbjct: 98 FFSELGTLSPKAEFAFVKMNGKNEGVYLELESVDE--~--~ YYLAKRKLADGAIFYAVDD
Query: 247 EHKAKQKLDNYVHYTHQSGISALDVKYPGKORLTSKQLEFINKD----INHIEKVLYSYD
+ D + ++L++ ¥+ i+ +F 4D IN + K +
Sbjet: 152 DANFSLMSD----- LERETKTSLELGY - -EKKTGTEEDDFYLODMIFKINTVPKAQFK- ~

Query: 303 FSQYPKYIDRESFANYFVINEFFRNVDAGKFSTYLYKDLRDRA-KLVVWDFNNAFDNQIE
S+ K++D + + + F ND + LY+ +++ WD++ + I
Sbjct: 203 -SEVTKHVDVDKYLRWLAGIVFTSNYDGFVHNYALYRSGETGLFEVIPWDYDATWGRDIH

Query: 362 GRVDEADFTLTDAPWFNMLIKDKAFIDLVVHRYKELRKGVLATEYLSNY IDETRHFLGPA

186

97

246

151

302

202

361

261

421
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G AD+ FN L YKL + L + + Y++ P
Sbijct: 262 GERMAADYVRIQG--FNTLTARILDESEFRKSYKRLLEKTLQSLFTIEYME~------ PK 312

Query: 422 IDRNYKKWGYVFDLKNTDPRNYLIPTERN-VTSYHKSVEQLKDFIKKRGRWMDRNIETL 479
I Y4+ P + P +4N + + 4+ + + ++IK R +++ ++ D
Sbjct: 313 IMAMYER-~~---=~- IRPFVLMDPYKKNDIERFDREPDVICEYIKNRSQYLKDHLSIL 362

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 730

A DNA sequence (GBSx0774) was identified in S.agalactiae <SEQ ID 2241> which encodes the amino
acid sequence <SEQ ID 2242>. Analysis of this protein sequence reveals the following:

Possible site: 17
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 731
A DNA sequence (GBSx0775) was identified in S.agalactiae <SEQ ID 2243> which encodes the amino
acid sequence <SEQ ID 2244>. Analysis of this protein sequence reveals the following:

Possible site: 21
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -4.62 Transmembrane 5 - 21 { 3 - 24)

————— Final Results -----

bacterial membrane --- Certainty=0.2848(Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) <« succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAB05949 GB:AP001514 unknown [Bacillus halodurans]
Identities = 199/697 (28%), Positives = 322/697 (45%), Gaps = 58/697 (8%)

Query: 57 KPFVVKGVDVESSLAGYHHNDFPITQKTYREWFHLISNMGANTVRVKVPMNVAFYDALYH 116
K + GV++ G + I +KY WF I MG N +RV FY AL
Sbjct: 414 KKLOTHGVNLGMGKPGTFPGEAAIKEKDYYRWFEQIGEMGGNAIRVYTLHPPGFYHALKR 473

Query: 117 HNKASKRPLYLLOGIRIDSYRNNASITAFNDNYRGYLKREAKGVVDILHGRKQVWNTDLG 176
+N+ + P+YL G+ ID ++ AF++ ++BE K +VD++HG V++G
Sbhjct: 474 YNEQHENPIVLFHGVWIDEEPLEDTLDAFDEETNEEFQQEMKRIVDVIHGNAVV-DPNPG 532

Query: 177 SRH--YHYDLSPWVLGYVVGDDWNSGTVAYTNHQEKKT-QYKGRYFKTSVAANPFEVMLA 233
H Y D+SP+ +G+++G +W TV TN Y G+Y +T A PFE ILA
Sbjct: 533 HAHGVYQADVSPYTIGWIIGIEWYPHTVKATNKNNPDIGDYDGKYVETK-DAEPFEYWLA 591
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Query: 234 QVMDELTHYETAKYGWQHLISFSNSPTTDPF-HYRKPFEAQAPKYVQLNVENIQANSNVK 292
DL YE +Y W +SF+N TTD H +P E + V NV +++ + +
Sbijct: 592 NQFDILLSYEIEQYNWIRPVSFTNWVTTDLLTHPAEPNEDEDLVGVDPNVIHLKGPA-TE 650

Query: 293 AGMFAAYKAIDFHPRYKDYLLFDKENISKEDRQKIKELSLSQGYVKLLNAYHKIPVLVIG 352
FA+Y +P ¥ D+L ++++ I D + EL+ GY+K L+ H +P+DL+
Sbjct: 651 TNQFASYHV-~-YPYYPDFLNYEEDYIHYVDHR~~-GELNNYAGYLKDLHDAHDLPILIAE 705

Query: 353 YGYSTARGIA~QKEIDKRPLPINEKEQGQRLLEDYESFISSGSFGATINAWQDDWNARAW 411
+G +RG+  + K ++BE+EQG+ ++E +E I G I WOD+W R W
Sbhjct: 706 FGVPASRGLTHENPFGKNQGFLSEEEQGKIVVELFEDIIEEKLLGGLIFTWQDEWFKRTW 765

Query: 412 NTSFATNKHSQFLWGDAQVFNQGYGLLGFKNAKHHYQVDGKRGKG---~~ EWKHPLMTSA 466
NT N + W +AQ Q +GLL F K D+ + E HP +
Sbjct: 766 NTMDYDNPDRRPFWSNAQTNEQQFGLLSFDRLKVKVNGDDQDWEDASLLYEEDHPYVKR- 824

Query: 467 TGDDLYASSDESYLYLATKTKPEKLKE-~--- KRLLPIDITPKSGSRKMNGSK-VTFSKS 520
LY DEYLY I K + +L +D P G+ + + VTF
Sbjet: 825 ----LYMDHDERYLYFRIDMKSGSTDDFFKDGFPILVLDTLPGQGNEHIKEVEGVTFDHG 880

Query: 521 SDFVLSIDPNGKSELFVQERYNALKANYILRQINGKDFYAFPPKKNSSNFEQINMVLRNTK 580
DF+4+ + +S + V. Y+ Y + + + P+ N+ F4+I+ L N +
Sbjct: 881 IDFIIELKGYDESRVKVDAYYDFFTYQYSQIYQMIEETSIEPQNNTGVFQKIHYAL-NQE 939

Query: 581 IVEDMEKVKATERFLP--THPTGLLKTGTTDRHQKTFDSQTD--ISFGKDFIEVRIPWQL 636
I ++ +T +P + TG L+ G D +DS D ++ K IEVRIPW L
Sbjct: 940 I----- RIPSTNEVIPFSYYETGELRHGNGDPEADDYDSLADFFVNEEKGMIEVRIPWLL 994

Query: 637 LNFSDPSSQKIHDDYFKHYGVKELE-IESI-ALGLGANSKENTLIKMAD-~~«===-===- 683
L+F DPS +++ ++ G+ EIE+2A L K++ ++ D
Sbjct: 995 LSFKDPSQREVMSATIYEGEGGETSEIIEGVRAAVLFVEPKDDDSYQVVDALPALDGDRLT 1054

Query: 684 ----~-- YRLKNWERPDTKTFLKDSYYSIKKEWSKERE 714
Y 4+ W+ P + LK SY +K+ ++ +E
Sbjct: 1055 DEVMNMYTWETWDIPLYEERLKQSYDLVKEAFTSIKE 1091

No corresponding DNA sequence was identified in S.pyogenes.

A related GBS gene <SEQ ID 8653> and protein <SEQ ID 8654> were also identified. Analysis of this
protein sequence reveals the following:

Dipop: Possible gite: -1  Crend: 2
McG: Discrim Score: 12.00
GvH: Signal Score (-7.5): -5.46
Possgible site: 21
>>> Seems to have an uncleavable N-term signal seqg
ALOM program count: 1 value: -4.62 threshold: 0.0
INTEGRAL Likelihood = ~-4.62 Transmembrane 5 - 21 ( 3 - 24)
PERIPHERAL Likelihood = 7.32 223
modified ALOM score: 1.42

**% Reasoning Step: 3

————— Final Results -----

bacterial membrane --- Certainty=0.2848 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

SEQ ID 2244 (GBS62) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 5 (lane 7, MW 80.5kDa). It was also expressed in E.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 13 (lane 4; MW 105kDa).

‘The GBS62-GST fusion product was purified (Figure 100A; see also Figure 193, lane 7) and used to

immunise mice (lane 1 product; 20pg/mouse). The resulting antiserum was used for Western blot (Figure
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100B), FACS (Figure 100C ), and in the in vivo passive protection assay (Table III). These tests confirm

that the protein is immunoaccessible on GBS bacteria and that it is an effective protective immunogen.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 732

A DNA sequence (GBSx0778) was identified in S.agalactiae <SEQ ID 2245> which encodes the amino
acid sequence <SEQ ID 2246> in others. Analysis of this protein sequence reveals the following:

Posgible site: 14
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -7.48  Transmembrane 310 - 326 ( 302 - 335)

INTEGRAL Likelihood
INTEGRAL Likelihood
INTEGRAL Likelihood

If

]

I

-2.28 Transmembrane 381

Final Results -----

-7.32 Transmembrane 362 - 378 ( 261 - 380)
-7.11 Transmembrane 334 - 350 ( 329 - 355)
397 ( 380 - 397)

bacterial membrane --- Certainty=0.3994 (Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 10039> which encodes amino acid sequence <SEQ ID
10040> was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>@P:BAB05950 GB:AP001514 unknown conserved protein in others

[Bacillus halodurans]

Identities = 143/405 (35%), Positives = 226/405 (55%), Gaps = 5/405 (1%)

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:

Query:

Sbjct:

11

69

71

129

131

188

187

248

247

308

307

368

367

428

IVPAYNESTTIVSSIDSLLHLDYEAYEIIVVDDGSSDNTSDVLKEEFALMKISNTIDSIT
+VPAYNE T I+ ++ SLL L Y EI+VV4+DGS+D T +V+ E F +4+K+ I I
LVPAYNEETGIIETVRSLLSLKYPQTEIVVVNDGSTDQTLEVIIEHFQMVKVGKVIRKQT

ATQTCKDVFQROVGKVKLTLIVKENGGKGDALNMGINAANYDYFLCLDADSMLQVDSLSQ
T+ K V+Q + L I+ K NGGK DALN G+N + Y YF +D DS+L+ D+L +
ETEPIKGVYQSTIFP-HLLLVDKSNGGKADALNAGLNVSKYPYFCSIDGDSILETDALLK

ISKSIQV--~-DPTVIAVGGLVQVAQGVKIEQGKVASYRLPWRIIPCAQALEYDSSFLGA
+ K I + VIAGG V++A G I+ GV S +L + Q +EY +FL
VMKPIVTSRDDEDEVIASGGNVRIANGSDIQMGSVLSVOLAKNPLVVMOVIEYLRAFLMG

RIFLDYLRANLIISGAFGLFKKDLVKAVGGYDTQTLGEDMELVMKLHFFCRNNNIPYRIC
RI L LIISGAF +F K V  GGY +T+GEDMELV++LH + + RI
RIGLSRHNMVLIISGAFSVFAKKWVMEAGGYSKKTVGEDMELVVRLHRLVKEKRLKKRIT

YETDAVCWSQAPTNLGDLRKQRRRWYLGLYQCLKKYKSIFANYRFGAVGSISYIYYILFE
+ D VCW++AP L++QR RW+ GL + I ++ + N ++G VG+ 8§ Y+ + E
FVPDPVCWTEAPATFRVLORQRSRWHRGLMESLWLHRGMT FNPKYGLVGTASIPYFWIVE

LLTPFIECFGIVIIFLSLLFNQLNIPFFISLVSLYIFYCVLITLSSFLHRIYSQOLVIGT
P+E G+ I + F L+ F ++L Lt ¥ 4 44+ + +S + +
FFGPVVELMGYLY IVFAFFFGGLYVEFALALFLLFVLYGTVFSMTAVILEGWSLKRYPKV

LDIVKVEFYIAVFRYLILHPVLTFVKVASVIGYKNKKMVWGHITRE 411
D+ ++ ++F L b+ +  ++I + WG +TR+
SDMSRLMIFSLFEALWYRPLTVLWRFGATTEALFRSKAWGEMTRK 472

A related DNA sequence was identified in S.pyogenes <SEQ ID 2247> which
seqﬁence <SEQ ID 2248>. Analysis of this protein sequence reveals the following:

Possible site: 60

70

128
130
187
186
247
246
307
306
367
366

427

encodes the amino acid
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>»>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood =-11.04 Transmembrane 33 - 49 ( 24 - 57)

INTEGRAL Likelihood
INTEGRAL Likelihood
INTEGRAL Likelihood
INTEGRAL Likelihood

————— Final

1l

I

PCT/GB01/04789

-10.77 Transmewmbrane 376 - 392 ( 370 - 399)
-7.86 Transmembrane 344 - 360 ( 342 - 372)
-4.94 Transmembrane 63 - 79 {( 55 - B81)
-2.07 Transmembrane 403 - 419 ( 403 - 419)

Results -----
bacterial membrane --- Certainty=0.5416 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm -~-- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below:

Identities

Query: 6

Sbjct: 90

Query: 65
Sbijct: 146
Query: 125
Sbjct: 191
Query: 185
Sbjct: 236
Query: 236
Sbjct: 290
Query: 294
Sbjct: 344
Query: 352

Sbijct: 393

A related GBS gene <SEQ ID 8655> and protein <SEQ ID 8656> were also identified. Analysis of this

= 84/397 (21%), Positives = 173/397 (43%), Gaps = 71/397 (17%)

FRRKSIVPAYNEST-TIVSSIDSLLHLDYEAYEIIVVDDGSSDNTSDVLKEEFALMKISN
++  +++B+YNE +++ ++ S+L Y EI +VDDGESS+ + L EE+ ++
YKVAAVIPSYNEDAESLLETLKSVLAQTYPLSEIYIVDDGSSNTDAIQLIEEY - - - -VNR

TIDSIIATQTCKDVFQRQVGKVKLTLIVKENGGKGDALNMGINAANYDYFLCLDADSMLQ
+D C+4+V V 4L+ N GK A ++ D FL +D+D+ +
EVD---=--- ICRNVI--=--- VHRSLV - - -NKGKRHAQAWAFERSDADVFLTVDSDTY LY

VDSLSQISKSIQVDPTVIAVGGLVQVAQGVKIEQGKVASYRLPWRIIPCAQALEYDSSFEL
++L ++ KS DTV A G+ + +4+ + YD++F
PNALEELLKSFN-DETVYAR--=-=-=-=-=~--= TGHLNARNRQTNLLTRLTDIRYDNAF -

GARIFLDYLRANLII-SGAFGLFKKD-LVKAVGGYDTQT -~ =-~-~~ LGEDMELVMKLHFF
G L N+++ SG ottt 44+ + Y QT +G+D L
GVERAAQSLTGNILVCSGPLSIYRREVIIPNLERYKNQTFLGLPVSIGDDRCLT ~~ ==~

CRNNNIPY~RICYETDAVCWSQAPTNLGDLRKORRRWYLGLY~QCLKKYKSIFANYRFGA
N I R Y+ AC+ P L KQ+ RW + o+ o+ KTI+N
- -NYAIDLGRTVYQSTARCDTDVPFQLKSYLKQONRWNKSFFKESIISVKKILSN----P

VGSISYIYYILFELLTPFIECFGIVIIFLSLLFNQLNIPFFISLVSLYIFYCV--LITLS
+ o+ I+ 4+ +++ +LLFNQ + Lt I+ F 4+ ++ L
IVALWTIFEVVMEMM---- =~~~ LIVAIGNLLFNQ---ATQLDLIKLFAFLSIIFIVALC

SFLHRIYSQQOLVIGILDIVKVFYIAVFRYLILHPVLT 388
+H + + + + 4+ V 4+ L L+ +T
RNVHYMIKHPASFLLSPLYGILHLFVLOQPLKLYSLCT 429

protein sequence reveals the following:

Lipop: Possible site: -1  Crend: 8
McG: Discrim Score: -5.18
GvH: Signal Score (-7.5): -4.91
: Possible site: 14
>>> Seems to have no N-terminal signal sequence
ALOM program count: 4 value: -7.48 threshold: 0.0

64

145

124

190

184

235

235

289

293

343

351

392

INTEGRAL Likelihood = -7.48 Transmembrane 310 - 326 ( 302 - 335)
INTEGRAL Likelihood = -7.32 Transmembrane 362 - 378 ( 361 - 380)
INTEGRAL Likelihood = -7.11 Transmembrane 334 - 350 ( 329 - 355)
INTEGRAL Likelihood = -2.28 Transmembrane 381 - 397 ( 380 - 397)
PERIPHERAL Likelihood = 1.22 140
modified ALOM score: 2.00
***% Reasoning Step: 3
————— Final Results -----
bacterial membrane -~- Certainty=0.3994 (Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>
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The protein has homology with the following sequences in the databases:

ORF00238 (331 - 1401 of 1866)

GP|5813901|gb|AAD52055. 1| AF086783_3 |AF086783 (52 - 367 of 412) IcaA {Staphylococcus aureus)
¥Match = 10.3

$Identity = 34.8 %Similarity = 55.9

Matches = 109 Mismatches = 128 Conservative Sub.s = 66

150 180 210 240 270 300 330 360
VAMRRSSKLNLGVRPPFACLR* * AVENTANISSKVVR*TPTRRLNRTSVNCLLAS*FIELLYHILFRRKSIVPAYNESTT

[

MQFFNFLLFYPVFMSIYWIVGSIYFYFTREIRYSLNKKPDINVDELEGITFLLACYNESET
10 20 30 40 50 60

390 420 450 471 501 531 561 591
IVSSIDSLLHLDYEAYEIIVVDDGSSDNTSDVL -~ -KEEFALMKISNTIDSIIATQTCKDVFQRQVGKVKLTLIVKENGG

I N N e N N N R )] |
TEDTLSNVLALKYEKKET 1T INDGSSDNTARLT YKTKENNDELFVD- = ~ = == == == == <= == w === = o - LOENRG
80 90 100 110

621 651 681 711 741 771 801 831
KGDALNMGINAANYDYFLCLDADSMLQVDSLSQISKS IQVDPTVIAVGGLVQVAQGVKIEQGKVASYRLPWR I I PCAQAT

AR L L N E O e L s | c |
KANALNQGTKQASYDYVMCLDADTIVDODAPYYMIENFKHDPKLGAVTGNPRIRNKSST - - -~ = = === = = =~ LGKIQTI
130 140 150 160 170

861 891 918 948 978 1008 1038 1068
EYDSSFLGARIFLDYLRANL-~ I ISGAFGLFKKDLVKAVGGYDTQTLGEDMELVMKLHFFCRNNNIPYRICYETDAVCHSQ

([oe]::] s DI =t = e 0 LT 1
EY-ASLIGCIKRSQTLAGAVNTISGVFTLFKKSAVVDVGYWDTDMITEDIAVSWKLH= - - - - - LRGYRIKYEPLAMCHML
190 200 210 220 230 240 250

1098 1128 1155 1194 1224 1254 1284
APTNLGDLRKQRRRWYLGLYQCL - KKYKSIFANYRFG-~~~---- AVGSISYIYYILFELLTPFIECFGIVIIFLSLLFNQ

ot P dr e 1oe e | I IR [l
VPETLGGLWKQRVRWAQGGHEVL.LRDFFSTMKTKRFPLY I LMFEQT I STLWVY IVLLYLGYLFI - - - -~ TANFLDYTFMT
270 280 290 300 310 320

1311 1341 1371 1401 1431 1461 1491 1521
LNIP-FFISLVSLYIFYCVLITLSSFLHRIYSQQOLVIGILDIVKVFYIAVFRYLILHPVLTFVKVASVIGYKNKKMVWGH

YSFSIFLLSSFTMTFINVIQFTVALFIDSRYEKKNMAGLIFVSWYPTVYWIINAAVVLVAFPKALKRKRGGYATWSSPDR
340 350 360 370 380 390 400

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 733

A DNA sequence (GBSx0779) was identified in S.agalactiae <SEQ ID 2249> which encodes the amino
acid sequence <SEQ ID 2250>. Analysis of this protein sequence reveals the following:

Possible site: 29
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2014 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000 (Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAA22725 GB:AL035161 hypothetical protein SC9C7.13c
[Streptomyces coelicolor A3(2)1
Identities = 35/153 (22%), Positives = 64/153 (40%), Gaps = 5/153 (3%)
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Query: 5 IRRARLGDEVNLAYIQTESWKAAFGKILPEDIIQKTTEIEPAITMYQQLLHKEVGKGYIL 64
+R LD ++ I+ Wa++RA+  ++P+  + A G+ ++
Sbjct: 10 VREMTLADCDRVSLIRVRGWQSAYRGLMPQPYLDAMDPAADAERRRSLFARPPEGRVNLV 69

Query: 65 EVDSNPHCMAWWD----KSREDGMLDYAELICIHSLKEGWGKGYGSQMMNHVLSEIQQAG 120
D + W + E D AEL ++ +G G G + + + AG
Sbjct: 70 AEDEGGEVVGWACHGPYRDGEARTAD-AELYALYVDAARFGAGIGRALAGESVRRCRAAG 128

Query: 121 YNKVILWVFTENTRARKFYDRFGFSFKGKSKTY 153
+ +++LWV N RAR+FYDR GF G + +
Sbjct: 129 HARMLLWVLKGNVRARRFYDRAGFRPDGAEEPF 161

No corresponding DNA sequence was identified in S.pyogernes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 734

A DNA sequence (GBSx0780) was identified in S.agalactiae <SEQ ID 2251> which encodes the amino
acid sequence <SEQ ID 2252>. This protein is predicted to be a DNA-binding protein. Analysis of this
protein sequence reveals the following:

Possible site: 48
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1162 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000 (Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

.Example 735

A DNA sequence (GBSx0781) was identified in S.agalactiae <SEQ ID 2253> which encodes the amino

acid sequence <SEQ ID 2254>. Analysis of this protein sequence reveals the following:

Possible site: 56
>>> Seems to have no N-terminal ‘signal sequence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.2589(Affirmative) < succ>
bacterial membrane -~-- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 10037> which encodes amino acid sequence <SEQ ID
10038> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.

A related DNA sequence was identified in S.pyogenes <SEQ ID 2255> which encodes the amino acid
sequence <SEQ ID 2256>. Analysis of this protein sequence reveals the following:

Possible site: 53
>>> Seems to have no N-terminal signal sequence
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----- Final Results --~--
bacterial cytoplasm --- Certainty=0.2767 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000 (Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below:

Identities = 80/86 (93%), Positives = 84/86 (97%)

Query: 6 LKTIKENNMTFEEILPGLKAKKKYVRTGWGCGAENYVQLFDTLEVNGKVLOATPYFLINVT 65
+ +IKENNMTFEEILPGLKAKKKYVRTGWGGAENYVQLFDTLEV+GKVLOATPYFLI+VT
Sbjct: 3 ISSIKENNMTFEEILPGLKAKKKYVRTGWGGAENYVQLFDTLEVDGKVLQATPYFLIHVT 62

Query: 66 GEGEGFSMWAPTPCDVLAEDWIEVND 21
G GEGFSMWAPTPCDVLAEDWIEVND
Sbjct: 63 GAGEGFSMWAPTPCDVLAEDWIEVND 88

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 736

A DNA sequence (GBSx0782) was identified in S.agalactiae <SEQ ID 2257> which encodes the amino

acid sequence <SEQ ID 2258>. Analysis of this protein sequence reveals the following:

Possible site: 19
>>> Seems to have an uncleavable N-term signal seq

————— Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAA85256 GB:AB021978 3-oxoacyl- [acyl carrier protein] reductase
homolog [Moritella marinal
Identities = 82/239 (34%), Positives = 125/239 (51%), Gaps = 15/239 (6%)

Query: 2 TKVVLVTGCASGIGYAQAQYFLKQGYQVYGVDKSDKPNLN~ - - - - GNFNF-IKLDLSSDL 55
+K VLVIG + GIG A A++F K G V G S + G+ F ++L+++S
Sbjct: 5 SKTVLVTGASRGIGRAIAEHFAKLGATVIGTATSAQGAERTIGAYLGDAGFGLELNVTSQD 64

Query: 56 S------ PLFTMVPTVDILCNTAGILDAYKPLLEVSDEELEHLFDINFFVTVRLTRHYLR 109
S + TV +DIL NAGT A L+ ++E ++ DN RL + LR
Sbjct: 65 SVDALYAEIKTQVGHIDILVNNAGIT-ADNIFLRMKEDEWCNVIDTNLTSLYRLCKPCLR 123

Query: 110 RMVEKKSGIIINMCSIASFIAGGGGAAYTSSKHALAGFTRQLALDYAKDCIQIFGIAPGA 169
M++++ G IIN+ S+ GG A Y ++K L GFT+ LA + A I+ +APG
Sbjct: 124 GMMKQRHGRIINIGSVVGTTGNGGQANYAAAKSGLLGFTKSLASEVASRGITVNAVAPGF 183

Query: 170 VQTAMTASDFEPGGLAEWVASETPIGRWTKPSEVAELTGFLASGKARSMQGEIVKIDGG 228

++T MTA BE + + ++ P R +E+AE GFLAS A + GE + ++GG
Sbjct: 184 IETDMTAELTEE--QKQTILAQVPTSRLGSTTEIAETVGFLASDGASYITGETIHVNGG 240

There is also homology to SEQ IDs 2628 and 7170.

A related sequence was also identified in GAS <SEQ ID 9107> which encodes the amino acid sequence

<SEQ ID 9108>. Analysis of this protein sequence reveals the following:

Posgible site: 19
>>> Seems to have an uncleavable N-term signal seqg
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bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

5  Analignment of the GAS and GBS proteins is shown below:

Identities = 206/232 (88%), Positives = 224/232 (95%)

Query: 1 MTKVVLVTGCASGIGYAQAQYFLKQGYQVYGVDKSDKPNLNGNFNFIKLDLSSDLSPLFT 60
MTRKVVLVTGCASGIGYAQA+YFLKQG+ VYGVDKSDKP+Li+GNF+FIKLDLSS+L+PLF
10 Sbjct: 4 MTKVVLVTGCASGIGYAQARYFLKQGHHVYGVDKSDKPDLSGNFHFIKLDLSSELAPLFK 63

Query: 61 MVPTVDILCNTAGILDAYKPLLEVSDEELEHLFDINFFVIVRLTRHYLRRMVEKKSGIII 120
+VP+VDILCNTAGILDAYKPLL+VSDEE+EHLFDINFF TV+LTRHYLRRMVEK+SG+II
Sbjct: 64 VVPSVDILCNTAGILDAYKPLLDVSDEEVEHLFDINFFATVKLTRHYLRRMVEKQSGVII 123

15
Query: 121 NMCSIASFIAGGGGAAYTSSKHALAGFTRQLALDYAKDCIQIFGIAPGAVQTAMTASDFE 180
NMCSIASFIAGGGG AYTSSKHALAGFTRQLALDYAKD I IFGIAPGAV+TAMTA+DFE
Sbjct: 124 NMCSIASFIAGGGGVAYTSSKHALAGFTRQLALDYAKDQIHIFGIAPGAVKTAMTANDFE 183
20 Query: 181 PGGLAEWVASETPIGRWIKPSEVAELTGFLASGKARSMQGEIVKIDGGWSLK 232

PGGLA+WVA ETPIGRWTKP EVAELTGFLASGKARSMQGEIVKIDGGW+LK
Sbjct: 184 PGGLADWVARETPIGRWIKPDEVAELTGFLASGKARSMQGEIVKIDGGWTLK 235

A related DNA sequence was identified in S.pyogenes <SEQ ID 9063> which encodes amino acid sequence
25  <SEQ ID 9064>. An alignment of the GAS and GBS sequences follows:

Score = 83.1 bits (202), Expect = 4e-18
Identities = 72/258 (27%), Positives = 106/258 (40%), Gaps = 36/258 (13%)

Query: 6 EVAFITGAASGIGKQIGETLLKEGKITVVFSDINQE----- KLDQVVADYTKEGYDAFSVV 60
30 +V  +TG ASCIG + LK+G V D+ + ++ D+ + F4+V
Sbjct: 3 KVVLVTGCASGIGYAQAQYFLKQGYQVYGVDKSDKPNLNGNFNFIKLDLSSDLSPLFTMV 62

Query: 61 CDVTKEEAINAAIDTVVEKYGRIDILVNNAG-LQHVAMIEDFPTEKFEFMIKIMLTAPFI 119
+DIL N AG L + o+ E+ E + I
35 Sbjct: 63 -m--smemo—emmm e PTVDILCNTAGILDAYKPLLEVSDEELEHLFDINFFVTVR 102

Query: 120 ATKRAFPTMKAQKHGRIINMASINGVIGFAGKSAYNSAKHGLIGLTKVTALEAADSGITV 179
) + M +K G IINM SI I G +AY S+KH L G T+ AL+ A I
Sbjct: 103 LTRHYLRRMVEKKSGIIINMCSIASFIAGGGGAAYTSSKHALAGFTRQLALDYAKDCIQI 162

40 .
Query: 180 NAICPGYVDTPLVRGQFEDLSKTRGIPLENVLEEVLYPLVPQKRLIDVQEIADYVSFLAS 239
IBGVT+ FE LE+ P R E+A+ - FLAS
Sbjct: 163 FGIAPGAVQTAMTASDFE--~==---==--- PGGLAEWVASETEIGRWIKPSEVAELTGFLAS 212
45 Query: 240 DKAKGVTGOACILDGGYT 257

' KA+ + G+ +DGG++
Shjct: 213 GKARSMQGEIVKIDGGWS 230

A further related DNA sequence was identified in S.pyogenes <SEQ ID 2259> which encodes the amino
50" acid sequence <SEQ ID 2260>. An alignment of the GAS and GBS sequences follows:

Score = 427 bits (1086), Expect = e-122
Identities = 206/232 (88%), Positives = 224/232 (95%)

Query: 4 MTKVVLVTGCASGIGYAQARYFLKQGHHVYGVDKSDKPDLSGNFHFIKLDLSSELAPLFK 63
N MTKVVLVTGCASGIGYAQA+YFLKQG+ VYGVDKSDKP+I4+GNF+FIKLDLSS+L+PLF
Sbjct: 1 MTKVVLVTGCASGIGYAQAQYFLKQGYQOVYGVDKSDKPNLNGNFNFIKLDLSSDLSPLEFT 60

Luery: 64 VVPSVDILCNTAGILDAYKPLLDVSDEEVEHLFDINFFATVKLTRHYLRRMVEKQSGVII 123
+VP+VDILCNTAGILDAYKPLLAVSDEE+EHLFDINFF TV+LTRHYLRRMVEK+SG+II
60 Sbj~t: 61 MVPTVDILCNTAGILDAYKPLLEVSDEELEHLFDINFFVTVRLTRHYLRRMVEKKSGIII 120

Query : 124 NMCSIASFIAGGGGVAYTSSKHALAGFTRQLALDYAKDQIHIFGIAPGAVKTAMTANDFE 183
NMCSIASFIAGGGG AYTSSKHALAGFTRQLALDYAKD I IFGIAPGAV+TAMTA+DFE
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Sbjct: 121 NMCSIASFIAGGGGRAYTSSKHALAGFTROLALDYAKDCIQIFGIAPGAVQTAMTASDFE 180

Query: 184 PGGLADWVARETPIGRWIKPDEVAELTGFLASGKARSMOGEIVKIDGGWTLK 235
PGGLA+WVA ETPIGRWTKP EVAELTGFLASGKARSMQGEIVKIDGGW+LK
Sbjct: 181 PGGLAEWVASETPIGRWTKPSEVAELTGFLASGKARSMOGEIVKIDGGWSLK 232
SEQ ID 2258 (GBS251) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 43 (lane 2; MW 21.7kDa). It was also expressed in E.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 47 (lane 6; MW 52kDa).

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 737

A DNA sequence (GBSx0783) was identified in S.agalactiae <SEQ ID 2261> which encodes the amino
acid sequence <SEQ ID 2262>. Analysis of this protein sequence reveals the following:

Possible site: 48
>>> Seemg to have no N-terminal signal sequence
INTEGRAL Likelihood = -3.82 Transmembrane 62 - 78 ( 62 - 79)

----- Final Results -----

bacterial membrane -~- Certainty=0.2529(Affirmative) < suces>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 738

A DNA sequence (GBSx0784) was identified in S.agalacticge <SEQ ID 2263> which encodes the amino
acid sequence <SEQ ID 2264>. Analysis of this protein sequence reveals the following:

Possible site: 31
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1495(Affirmative) < succe>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAA20397 GB:AL031317 $C6G4.19c, unknown, len: 190 aa; contains
Pro-8er- r ich domain at N-terminus [Streptomyces
coelicoloxr A3(2)]

Identities = 26/80 (32%), Positives = 44/80 (54%), Gaps = 5/80 (6%)

Query: 1 MDSNDEATCIIEITKVDIVPFKDVSADHAFKEGEGDKTLEWWRKAHIDFF - -~~~ KPYFE 55
+DS + + +IE+T+V +VP 4V HA EGEGD ++ WR H F+ +
Sbjct: 103 VDSRERPVAVIEVTEVRVVPLAEVDIAHAVDEGEGDTSVAGWRAGHERFWHGAEMRAALG 162

Query: 56 EFGLMFSEDSRIVLEEFQVV 75
+ G + + +VLE F++V
Sbjct: 163 DPGFTVDDATPVVLERFRIV 182
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No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 739

A DNA sequence (GBSx0785) was identified in S.agalactiae <SEQ ID 2265> which encodes the amino

PCT/GB01/04789

acid sequence <SEQ ID 2266>. Analysis of this protein sequence reveals the following:

Possible site: 40
>>> Seems to have an uncleavable N-term signal seq

INTEGRAL Likelihood = -1.49 Transmembrane 3- 19( 3- 19)
Final Results -----
bacterial membrane --- Certainty=0.1595(Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAB06422 GB:AP001516 unknown conserved protein [Bacillus halodurans)

Identities = 133/315 (42%), Positives = 191/315 (60%), Gaps = 4/315 (1%)

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 719> which encodes the amino acid

1

1

61

59

121

119

181

179

240

239

300

298

MKLAVLGTGMIVKEVLPVLQKIEGIDLVAILSTVRSLETAKDLAKEYNMSLATSEYKAVL
MK+A +GTG IV+ L L 1I+G VA+ § R TAK LA +YN+ + + +L
MKIATVGTGPIVEAFLSALDDIDGPMCVAMYS - -RKETTAKPLADQYNI PTIYTHRFDHML

DNEEIDTVYIGLPNHLHFDYAKEALLAGKHVICEKPFTLEASQLEELVSIANTRQLILLE
+ ++ V¥+ PN LH+ +A +AL KHVICEKPFT A +LE L+S+A +L+L E
ADPNVEVVYVASPNSLHYQHALQALEHRKHVICEKPFTSTARELEHLISVARKNELMLFE

AITNQYLPNFDLVKEHLSNLGDIKIVECNYSQYSSRYDAFKRGEIAPAFNPEMGGGALRD
AIT +LPN+ L+KE++ LG IK+++CNYSQYSSRYD F GE FNP  GGAL D
AITTIHLPNYQLIKENIHKLGSIKMIQCNYSQYSSRYDRFLSGETPNVFNPAFSGGALMD

LNIYNLHLVIGLFGEPITAQYLPNIE-RGIDTSGVLVLDYGHFKTVCIGAKDCSAEVKST
+N+¥YN+H V+ LFG P A Y+ N GIDTSGVLVL Y HF + C+G KD +
INVYNIHFVMNLFGPPEAAHY IANQHANG I DTSGVLVLKYPHF I SECVGCKDTQSMNFVL

IQGDKGSIAILGPTNTMPKI SLTMNGQESHVYQLNGDRHRMHDEFVIFEGI I SNLDFKRA
IQG+KG I + N + + ++ Q0 S + D ++ +E + +F+4+
IQGEKGYIHVENGANGCRNVKI YLDDOTSELNAQTNDNLLYYETRTFYE -MYQAKNFEKC

AQALEHSRTVMKVLD 314
+ L 48 +VM+V++
YELLSYSHSVMRVME 312

sequence <SEQ ID 720>. Analysis of this protein sequence reveals the following:

Possible site: 40
>>> Seems to have a cleavable N-term signal seq.

Final Results -----

€0

58

120

118

180

178

239

238

299

297

bacterial outside --- Certainty=0.3000(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below:

Identities = 233/314 (74%), Positives = 269/314 (85%)

Query:

1

MKLAVLGTGMIVKEVLPVLQKIEGIDLVAILSTVRSLETAKDLAKEYNMSLATSEYKAVL
MKLAVLGTGMI VKEVLPVLQKI+GIDLVAILSTVRSL TAKDLAK ++M LATS+Y+A+L

60
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Sbjct: 1 MKLAVLGTGMIVKEVLPVLOKIDGIDLVAILSTVRSLTTAKDLAKAHEMPLATSKYEATIL 60

Query: 61 DNEEIDTVYIGLPNHLHFDYAKEALLAGKHVICEKPFTLEASQLEELVSIANTRQLILLE 120
NEEIDTVYIGLPNHLHF YAKEALLAGKHVICEKPFT+ A +I+ELV IA R+LILLE
Sbjct: 61 GNEEIDTVYIGLPNHLHFAYAKEALLAGKHVICEKPFTMTAGELDELVVIARKRKLILLE 120

Query: 121 AITNQYLPNFDLVKEHLSNLGDIKIVECNYSQYSSRYDAFKRGEIAPAFNPEMGGGALRD 180
ATITNQYL N +KEHL LGDIKIVECNYSQYSSRYDAFKRG+IAPAFNP+MGGGALRD
Sbjct: 121 AITNQYLSNMTFIKEHLDQLGDIKIVECNYSQYSSRYDAFKRGDIAPAFNPKMGGGALRD 180

Query: 181 LNIYNLHLVIGLFGEPITAQYLPNIERGIDTSGVLVLDYGHFKTVCIGAKDCSAEVKSTI 240
LNIYN+H V+GLFG P T QYL N+E+GIDTSG+LV+DY FK VCIGAKDC+AE+KSTI
Sbjct: 181 LNIYNIHFVVGLFGRPKTVQYLANVEKGIDTSGMLVMDYEQFKVVCIGAKDCTAEIKSTI 240

Query: 241 QGDKGSIAILGPTNTMPKISLTMNGQESHVYQLNGDRHRMHDEFVIFEGIISNLDFKRAA 300
QG+KGS+A+LG TNT+P++ L+++G E V N HRM++EFV F 41 DF++
Sbjct: 241 QGNKGSLAVLGATNTLPQVQOLSLHGHEPQVINHNKHDHRMYEEFVAFRDMIDORDFEKVN 300

Query: 301 QALEHSRTVMKVLD 314
QALEHSR VM VL+
Sbjct: 301 QALEHSRAVMAVLE 314

SEQ ID 2266 (GBS342) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 72 (lane 10; MW 36.6kDa). It was also expressed in E.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 81 (lane 2; MW 61kDa).

GBS342-GST was purified as shown in Figure 226, lane 3.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 740

A DNA sequence (GBSx0786) was identified in S.agalactiae <SEQ ID 2267> which encodes the amino
acid sequence <SEQ ID 2268>. Analysis of this protein sequence reveals the following:

Possible site: 19
>>> Seems to have no N-terminal signal sequence

————— Final Results -~----

bacterial cytoplasm --- Certainty=0.0499 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB12535 GB:%99107 similar to hypothetical proteins [Bacillus subtilis]
Identities = 41/127 (32%), Positives = 63/127 (49%), Gaps = 11/127 (8%)

Query: 1 MISSIGQVMLYVSNVEASADFWKNKVGFERVEKQTQGDYVTYI -VAPKLDSEVSFVLHDK 59
MI IGV +YV + + + FW KVGF+ G +++ VAPK +E V++ K
Sbject: 1 MIKQIGTVAVYVEDQQKAKQFWTEKVGFDIAADHPMGPEASWLEVAPK-GAETRLVIYPK 59

Query: 60 AIIAQMSPELDLATPSILFETTDIDSTYQELTAN--EVMINP-IVDMGSMRVFNFSDNDN 116
A M + SI+FE DI TY+++ N E + P ++ G+ FDD
Sbjct: 60 A----MMKGSEQMKASIVFECEDIFGTYEKMKTNGVEFLGEPNQMEWGTF--VQFKDEDG 113

Query: 117 NYFAIRE 123

N F ++E
Shijct: 114 NVFLLKE 120

No corresponding DNA sequence was identified in S.pyogenes.
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Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 741

A DNA sequence (GBSx0787) was identified in S.agalactiae <SEQ ID 2269> which encodes the amino

acid sequence <SEQ ID 2270>. Analysis of this protein sequence reveals the following:

Posgible site: 37
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3402(Affirmative) < succs
bacterial mewbrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAB04569 GB:AP001510 unknown conserved protein in others
[Bacillus halodurans]
Identities = 46/144 (31%), Positives = 83/144 (56%), Gaps = 10/144 (6%)

Query: 1 MVKALETYTIVTNGNGRQAVDFYRKDVEFQADLVNMMTWEEM- - DPNC-~-LEDRKDLIINAQL 56
M+ + Y++ +G+G+ A++FY+D A+++ + T+ ++ PN KDLI++A L
Sbjct: 1 MILTMNPYLMLDGDGQAAIEFYQDALNAEVITIQTYGDLPEQPNSPMASVNKDLILHAHL: 60

Quéry: 57 IFDGIRLQISDENPD----- FVYQAGKNVTAAI IVGSVEEAREIYEKLKKSAQEVQLELQ 111
+ L ISD+ D F +G VT A+ +VE E+++KL +E+ L+
Sbjct: 61 KLGEMDLMISDQCLDVDPERFPQHSGSPVIIALTTNNVEMTTEVFQKLASGGEEIA-PLE 119

Query: 112 ETFWSPAYANLVDQFGVMWQISTE 135

+TF+SP Y + D+FG+ W 48T+
Sbjct: 120 KTFFSPLYGQVTDKFGITWHVSTQ 143

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 742

A DNA sequence (GBSx0788) was identified in S.agalactiae <SEQ ID 2271> which encodes the amino

acid sequence <SEQ ID 2272>. Analysis of this protein sequence reveals the following:

Pogsible site: 42
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database:

>@P:BAB03784 GB:AP001507 UDP-N-acetylglucosamine pyrophosphorylase
[Bacillus halodurans]
Identities = 238/453 (52%), Positives = 322/453 (70%), Gaps = 1/453 (0%)

Query: 1 MSN-YAIILAAGKGTRMKSDLPKVMHKVSGITMLEHVFRSVQALIEPSKIVIVIGHKAELYV 59
MSN 4+A+ILAAG+H+GTRMKS I KV+H V G M++HV V A+ +IVT+IGH A+ V
Sbjct: 1 MSNRFAVILAAGOGTRMKSKLYKVLHSVCGKPMVQHVVDQVSALGFDEIVTIIGHGADAV 60

Query: 60 RDVLGDKSEFVMQTEQLGTGHAVMMAEEELATSKGHTLVIAGDTPLITGESLKNLIDFHV 119
+ LG++ + +Q EQLGTGHAV+ AE L +G T+V+ GDTPL+T E++ +++ +H
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Sbjct:
Query:
Shjct:
Query:
Sbhijct:
Query:
Shijct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Shict:

61

120

121

180

181

240

241

300

301

360

361

420

421

-838-

KSQLGERVSYALQERQLGTGHAVLQAESALGGRRGVTIVLCGDTPLLTAETIDHVMSYHE

NHEKNVATILTADAANPFGYGRIIRNSDDEVTKIVEQKDANDFEQQVKEINTGTYVFDNQS
+ AT+LTA+ A+P GYGRI+RN V +IVE KDA  E+Q+ E+NTGTY FDN++
EEQAKATVLTAELADPTGYGRIVRNDKGLVERIVEHKDATSEEKQITEVNTGTYCFDNEA

LFEALKDINTNNAQGEYYLTDVIGIFKEAGKKVGAYKLRDFDESLGVNDRVALATAEKVM
LF+ALK++ NNAQGEYYL DVI I + G+KV AYK +E+LGVNDRVALA AE+VM
LFQALKEVGNNNAQGEYYLPDVIQILOTKGEKVAAYKTAHVEETLGVNDRVALAQAEQVM

RHRIARQHMVNGVTVVNPDSAYIDIDVEIGEESVIEPNVILKGQTKIGKGTLLTNGSYLV
+ RI M GVI ++P+ Y+ D IG+++VI P + GQT IG+G +L + L
KRRINEAWMRKGVTEFIDPEQTYVSPDATIGQDTVIYPGTMVLGQTTIGEGCVLGPHTELK

DAQVGNDVTITNSMVEESIISDGVTVGPYAHIRPGTSLAKGVHIGNFVEVKGSQIGENTK
D++4+GN + S4+V S 4+ + V++GP++HIRP + + V IGNFVEVK S IG+ +K
DSKIGNKTAVKQSVVHNSEVGERVSIGPFSHIRPASMIEDDVRIGNFVEVKKSTIGKESK

AGHLTYIGNAEVGCDVNFGAGT ITVNYDGONKFKTEIGSNVFIGSNSTLIAPLEIGDNAL
A HI+YIG+AEVG VNF G+ITVNYDG+NKF T+I <+ FIG NS LIAP+ IG AL
ASHLSYIGDAEVGERVNFSCGS ITVNYDGKNKFLTKIEDDAFIGCNSNLIAPVTIGKGAL

TAAGSTITDNVPIDSIATIGRGRQVNKEGYANKK 452
AAGSTIT++VP D+++I R RQ NKE Y KK
IAAGSTITEDVPSDALSTARARQTNKEHYVTKK 453

A related DNA sequence was identified in S.pyogenes <SEQ ID 2273> which
sequence <SEQ ID 2274>. Analysis of this protein sequence reveals the following:

Possible site: 42
>>> Seems to have no N-terminal signal sequence

Final Results -----

PCT/GB01/04789

120
179
180
239
240
299
300
359
360
419

420

encodes the amino acid

bacterial cytoplasm --- Certainty=0.0461(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below:

Identities = 345/458 (75%), Positives = 398/458 (86%)

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbict:
Query:
Sbjct:

Query:

61

61

121

121

181

181

241

241

301

301

361

MSNYATILAAGKGTRMKSDLPKVMHKVSGITMLEHVFRSVQAIEPSKIVTVIGHKAELVR
M+NYAIITAAGKGTRM SDLPKV+HKVSG+TMLEHVFRSV+AI P K VTVIGHK+E+VR
MTNYAIILAAGKGTRMTSDLPKVLHKVSGLTMLEHVFRSVKAISPEKSVTVIGHKSEMVR

DVLGDKSEFVMOTEQLGTGHAVMMAEEELATSKGHTLVIAGDTPLITGESLKNLIDFHVN
VL D+S FV QTEQLGTGHAVMMAE +L +GHTLVIAGDTPLITGESLK+LIDFHVN
AVLADQSAFVHQTEQLGTGHAVMMAETQLEGLEGHTLVIAGDTPLITGESLKSLIDFHVN

HKNVATILTADAANPFGYGRIIRNSDDEVTKIVEQKDANDFEQQVKEINTGTYVFDNQSL

60

60

120

120

180

HKNVATILTA A +PFGYGRI+RN D EV KIVEQKDAN++EQQ+KEINTGTYVEDN+ L

HKNVATILTATAQDPFGYGRIVRNKDGEVIKIVEQKDANEYEQQLKEINTGTYVFDNKRL

FEALKDINTNNAQGEYYLTDVIGIFKEAGKKVGAYKLRDFDESLGVNDRVALATAEKVMR
FEALK I TNNAQGEYYLTDV+ IF+ +KVGAY LRDF+ESLGVNDRVALA AE VMR
FEALKCITTNNAQGEYYLTDVVAIFRANKEKVGAYILRDFNESLGVNDRVALAIAETVMR

HRIARQHMVNGVTVVNPDSAYIDIDVEIGEESVIEPNVTLKGQTKIGKGTLLTNGSYLVD
RI ++HMVNGVT NP++ YI+ DVEI + +IE NVITLKG+T IG GT+LTNG+Y+VD
QRITQKHMVNGVTFONPETVYIESDVEIAPDVLIEGNVTLKGRTHIGSGTVLINGTYIVD

AQVGNDVTITNSMVEESTISDGVITVGPYAHIRPGTSLAKGVHIGNFVEVKGSQIGENTKA
+4+4+G++ +TNSM+E S44+ GVIVGPYAH+RPGT+L + VHIGNFVEVKGS IGE TKA
SEIGDNCVVINSMIESSVLAAGVITVGPYAHLRPGTTLDREVHIGNFVEVKGSHIGEKTKA

GHLTYIGNAEVGCDVNFGAGTITVNYDGONKFKTEIGSNVFIGSNSTLIAPLEIGDNALT
GHLTYIGNA+VG VN GAGTITVNYDGONK++T IG + FIGSNSTLIAPLE+GD+ALT

180

240

240

300

300

360

360

420
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Sbjct: 361 GHLTYIGNAQVGSSVNVGAGTITVNYDGONKYETVIGDHAFIGSNSTLIAPLEVGDHALT 420

Query:

Shijct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

421 AAGSTITDNVPIDSIAIGRGRQVNKEGYANKKPHHPSQ 458
AAGSTI+ VPIDSIAIGR RQV KEGYA + HHPS+
421 AAGSTISKTVPIDSIAIGRSRQVIKEGYAKRLAHHPSR 458

vaccines or diagnostics.

Example 743

A DNA sequence (GBSx0790) was identified in S.agalactiae <SEQ ID 2275> which encodes the amino

acid sequence <SEQ ID 2276>. Analysis of this protein sequence reveals the following:

Posgible site: 52
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.1366{(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --~ Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB14293 GB:Z99116 similar to hypothetical proteins [Bacillus subtilis]
Identities = 92/177 (51%), Positives = 124/177 (69%), Gaps = 4/177 (2%)

Query:
Sbhijct:
Query:
Sbhjct:
Query:

Sbjct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2277> which encodes the amino acid

4 EEKTINRQTVFDGQIIKVAVDDVELPNGLGQSKRELVFHGGAVATLAVTPEHKIVLVKQY

63

EEKTI ++ +F G++I + V+DVELPNG SKRE+V H GAVA LAVT E KI++VKQ+

5 EEKTIAKEQIFSGKVIDLYVEDVELPNGKA-SKREIVKHPGAVAVLAVTDEGKIIMVKQFE

64 RKAIEGISYEIPAGKLETGESGSKEEAALREIEEETGYTG-NLEILYSFYTAIGFCNEKT
RK +E EIPAGKLE GE E ALRELEEETGYT L + +FYT+ GF +E +
64 RKPLERTIVEIPAGKLEKGE--EPEYTALRELEEETGYTAKKLTKITAFYTSPGFADEIV

123 VLYLATDLOKVENPRPODDDEVLELLELSYEDCMOMVEKGMIQDAKTIIALQYYGLK 179
++LA +L +E R D+DE +E++E++ ED +++VE + DAKT A+QY LK
122 HVFLAEELSVLEEKRELDEDEFVEVMEVTLEDALKLVESREVYDAKTAYAIQYLOLK 178

sequence <SEQ ID 2278>. Analysis of this protein sequence reveals the following:

Possible site: 50
>>> Seems to have no N-terminal signal sequence

Final Results ~---~

63

122

121

bacterial cytoplasm -~- Certainty=0.1120(Affirmative) < suces
bacterial membrane --- Certainty=0.0000(Not Clear} < succs
bacterial outside ~--- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 136/182 (74%), Positives = 153/182 (83%)

Query:
Sbjct:
Query:
Shjct:
Query:

Shjct:

1 MDFEEKTINRQTVFDGQIIKVAVDDVELPNGLGQSKRELVFHGGAVATLAVTPEHKIVLV
M FEEKT+ RQTVFDG I KV VDDVELPN LGQSKREL+FH GAVA LA+TPE KIVLV
1 MKFEEKTLKRQTVFDGHIFKVVVDDVELPNNLGQSKRELIFHRGAVAVLAITPERKIVLV

61 KQYRKAIEGISYEIPAGKLETGESGSKEEAALRELEEETGYTGNLEILYSFYTAIGFCNE
KQYRKAIE +SYEIPAGKLE GE GSK +AA RELEEET YTG L LY FYTAIGFCNE
61 KQYRKAIERVSYEIPAGKLEIGEEGSKLKAAARELEEETAYTGTLTFLYEFYTAIGFCNE

' 121 KIVLYLATDLQKVENPRPODDDEVLELLELSYEDCMOMVEKGMIQDAKTIIALQOYYGLKM
KI L+LATDL +V NP+PQDDDEV+E+LEL+Y++CM +V +G + DAKT+IALQYY L
121 KITLFLATDLIQVANPKPQDDDEVIEVLELTYQECMDLVAQGKLADAKTLIALQYYALHE

60

60

120

120

180

180
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Query: 181 GG 182
ele]
Sbjct: 181 GG 182
Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 744
A DNA sequence (GBSx0791) was identified in S.agalactiae <SEQ ID 2279> which encodes the amino
acid sequence <SEQ ID 2280>. Analysis of this protein sequence reveals the following:

Possible site: 16
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood =-15.44  Transmembrane 70 - 86 ( 64 - 88)

————— Final Results -----

bacterial membrane --- Certainty=0.7177 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.

A related DNA sequence was identified in S.pyogenes <SEQ ID 2281> which encodes the amino acid
sequence <SEQ ID 2282>. Analysis of this protein sequence reveals the following:

Possible gite: 35
»>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood =-15.60 Transmembrane 65 - 81 ( 58 - 83)

————— Final Results -----

bacterial membrane --- Certainty=0.7241(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Cextainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 39/89 (43%), Positives = 61/89 (67%), Gaps = 6/89 (6%)

Query: 1 MGKPLLTDDMIERSNRGEKVSGOTILDQETKIISTEDGMEQLTDENGKHIYKSRRIENAK 60
MG+PLLTDD+IE++ R E ++ +TK+++  + 4 IYKSRRIENAK
Sbjct: 2 MGRPLLTDDIIEKARRMETFEPDDAVNFDTKVMTLPE-~---- KDDKARIYKSRRIENAK 55

Query: 61 RNEFQRKULNLVLFILLILLALLFYATFKL 8%
R++ Q KLN++L +++L+A+L YAIF L
Sbjct: 56 RSQLOSKLNVILIAVMLLIAILVYAIFYL 84

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 745

A DNA sequence (GBSx0792) was identified in S.agalactiae <SEQ ID 2283> which encodes the amino
acid sequence <SEQ ID 2284>. This protein is predicted to be pfs protein (pfs). Analysis of this protein
sequence reveals the following: '

Possible site: 55
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.32 Transmembrane 56 ~ 72 ( 56 - 72)
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bacterial membrane --- Certainty=0.1128 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>
The protein has homology with the following sequences in the GENPEPT database:
>GP:AAC22869 GB:U32801 pfs protein (pfs) [Haemophilus influenzae Rd]
Identities = 100/229 (43%), Positives = 144/229 (62%)
Query: 1 MKIGIIAAMEEELKLLVENLEDKSQETVLSNVYYSGRYGEHELVLVQSGVGKVMSAMSVA 60
MKIGI+ AM +E+++L + D4+ V3V + G+ ++ L+QSG+GKV +A+
Sbjct: 1 MKIGIVGAMAQEVEILKNLMADRTETRVASAVIFEGKINGKDVALLQSGIGKVARAIGTT 60
Query: 61 ILVESFKVDAIINTGSAGAVATGLNVGDVVVADTLVYHDVDLTAFGYDYGOMSMQOPLYFH 120
L++ K D +INTGSAG VA GL VGD+V++D YHD D+TAFGY+ GQ+ P F
Sbjct: 61 ALLQLAKPDCVINTGSAGGVAKGLKVGDIVISDETRYHDADVTAFGYEKGQLPANPAAFL 120
Query: 121 SDKTFVSTFEAVLSKEEMISKVGLIATGDSFIAGQEKIDVIKGHFPQVLAVEMEGAAIAQ 180
SDK + + K+ K GLI +GDSFI ++KI IK FP V VEME AIAQ
Sbjct: 121 SDKKLADLAQEIAEKQGQSVKRGLICSGDSFINSEDKIAQIKADFPNVTGVEMEATAIAQ 180

Query: 181 ARQATGKPFVVVRAMSDTAAHDANITFDEFIIEAGKRSAQVLMAFLKAL 229
A PFVVVRA+SD A+++F+EF+ A K+8+ +++ + L
Sbjct: 181 VCYAFNVPFVVVRAISDGGDGKASMSFEEFLPLAAKQSSALVLGMIDRL 229
A related DNA sequence was identified in S.pyogenes <SEQ ID 2285> which
sequence <SEQ ID 2286>. Analysis of this protein sequence reveals the following:

Pogsible site: 23
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

encodes the amino acid

bacterial cytoplasm --- Certainty=0.1245(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 169/229 (73%), Positives = 189/229 (81%)

Query: 1 MKIGIIAAMEEELKLLVENLEDKSQETVLSNVYYSGRYGEHELVLVQSGVGKVMSAMSVA
MKIGITAAMEEEL LL+ NL D + VLS YY+GR+G+HEL+LVQSGVGKVMSAM+VA
Sbjct: 1 MKIGIIAAMEEELSLLLANLLDAQEHQVLSKTYYTGRFGKHELILVQSGVGKVMSAMTVA

. Query: 61 ILVESFKVDAI INTGSAGAVATGLNVGDVVVADTLVYHDVDLTAFGYDYGOMSMQPLYFH
ILVE FK AIINTGSAGAVA+ L +GDVVVAD LVYHDVD TAFGY YGOM+ QPLY+
Sbijct: 61 ILVEHFKAQATINTGSAGAVASHLAIGDVVVADRLVYHDVDATAFGYAYGOMAGQOPLYYD

Query: 121 SDKTFVSTFEAVLSKEEMISKVGLIATGDSFIAGOEKIDVIKGHFPQVLAVEMEGAATAQ
D FV+ F+ VL E+ +VGLIATGDSF+AGQ+KID IK F VLAVEMEGAAIAQ
Sbjct: 121 CDPQFVAIFKQVLKHEKTNGQVGLIATGDSFVAGQODKIDQIKTAFSDVLAVEMEGAAIAQ

Query: 181 ARQATGKPFVVVRAMSDTAAHDANITFDEFIIEAGKRSAQVLMAFLKAL 229
AA  GKPP+VVRAMSDTAAHDANITED+FIIEAGKRSAQ LM FLs+ L
Sbjct: 181 ARHTAGKPFIVVRAMSDTAAHDANITFDQFITEAGKRSAQTLMTFLENL 229

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 746

60

60

120

120

180

180

A DNA sequeﬁce (GBSx0793) was identified in S.agalactiae <SEQ ID 2287> which encodes the amino
acid sequence <SEQ ID 2288>. This protein is predicted to be SloR. Analysis of this protein sequence

reveals the following:
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Possible site: 53
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3777 (Affirmative) < succs
bacterial mewbrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 9405> which encodes amino acid sequence <SEQ 1D 9406>

was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAF81675 GB:AF232688 SloR [Streptococcus mutans]
Identities = 97/175 (55%), Positives = 134/175 (76%)

Query: 1 MSEMIKKMISEQLIVKDKDLGYYLTKQGLLVVSDLYRKHRLVEVFLVNHLHYTADDIHEE 60
+8EM+KK++ E L++KDK GY LTK+G ++ S LYRKHRL+EVFL+NHL+YTAD+IHERE
Sbjct: 38 VSEMVKKLLLEDLVLKDKQAGYLILTKKGQILASSLYRKHRLIEVFLMNHLNYTADEIHERE 97

Query: 61 AEVLEHTVSTTFVDQLEKLLDFPQFCPHGGTIPKKGEFLVEINOMTLDQISQLGTYVISR 120
AEVLEHTVS FV++D+K L++P+ CPHGGTIP+ G+ LVE + TL ++++G Y++ R
Sbjct: 98 AEVLEHTVSDVFVERLDKFLNYPKVCPHGGTIPQHGQOPLVERYRTTLKGVTEMGVYLLKR 157

Query: 121 VHDDFQLLKYLEQHRLHINDTIELTQIDPYAKTYHITYNDENLTIPERIASQIYV 175

VD+FOQLLKY+EQH LI D+ L + D+A Y I + EL + +ASQIY+
Sbjct: 158 VODNFQLLKYMEQHHDKIGDELRLLEYDAFAGAYTIEKDGEQLOVTSAVASQIYI 212

A related DNA sequence was identified in S.pyogenes <SEQ ID 2289> which encodes the amino acid

- sequence <SEQ ID 2290>. Analysis of this protein sequence reveals the following:

Possible site: 39
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2910(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below:

Identities = 44/75 (58%), Positives = 59/75 (78%)

Query: 1 MSEMIKKMISEQLIVKDKDLGY YLTKQGLLVVSDLYRKHRLVEVFLVNHLHYTADDIHEE 60
+SEMIKKMIS+ IVKDK GY L 4G +V++LYRK RL+EVFL++ L ¥ ++H+E
Sbjct: 38 VSEMIKKMISQGWIVKDKAKGYLLKDKGYALVANLYRKLRLIEVFLIHQLGYNTQEVHQE 97

Query: 61 AEVLEHTVSTTFVDQ 75
AEVLEHTVS +F+D+
Sbjct: 98 AEVLEHTVSDSFIDR 112

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 747

A DNA sequence (GBSx0794) was identified in S.agalactiae <SEQ ID 2291> which encodes the amino
acid sequence <SEQ ID 2292>. This protein is predicted to be undecaprenyl pyrophosphate synthetase
(uppS). Analysis of this protein sequence reveals the following:

Possible site: 46
>>> Seems to have no N-terminal signal seguence
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————— Final Results -----
bacterial cytoplasm --- Certainty=0.3569 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 9435> which encodes amino acid sequence <SEQ ID 9436>

was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB13526 GB:Z99112 similar to hypothetical proteins [Bacillus subtilis]
Identities = 88/165 (53%), Positives = 118/165 (71%), Gaps = 4/165 (2%)

Query: 1 MNLPVKFFDKYVPELDKNNVRVQVIGDTHKLPKATYDAMQRACLRTKHNSGLVLNFALNY 60
M LP +F + Y+PEL + NV4V++IGD LP T A+++A T N G++LNFALNY
Sbjct: 100 MKLPEEFLNTYLPELVEENVQVRIIGDETALPAHTLRAIEKAVODTAQNDGMILNFALNY 159

Query: 61 GGRSEITNAIKEIAQDVLEAKLNPDDITEDLVANHLMTNSLPYLYRDPDLIIRTSGELRL 120
GGR+EI +A K +A+ VE 1IN +DI E L + +LMT SL +DP+L+IRTSGE+RL
Sbject: 160 GGRTEIVSAAKSLAEKVKEGSLNIEDIDESLFSTYLMTESL----QDPELLIRTSGEIRL 215

“Query: 121 SNFLPWQSAYSEFYFTPVLWPDFKKDELHKAIVDYNQRHRRFGSV 165
SNF+ WQ AYSEF FT VLWPDFK+D +A+ ++ QR RRFG +
Sbjct: 216 SNFMLWQVAYSEFVFTDVLWPDFKEDHFLOALGEFQORGRRFGGI 260

A related DNA sequence was identified in S.pyogenes <SEQ ID 2293> which encodes the amino acid

sequence <SEQ ID 2294>. Analysis of this protein sequence reveals the following:

Possible site: 57
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2073 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities = 125/165 (75%), Positives = 145/165 (87%)

Query: 1 MNLPVKFFDKYVPELDKNNVRVQVIGDTHKLPKATYDAMQRACLRTKHNSGLVLNFALNY 60
MNLPV FFDKYVP L +NNV++Q+IG+T +LP+ T A+ A +TK N+GL+LNFALNY
Sbijct: 85 MNLPVTFFDKYVPVLHENNVKIQMIGETSRLPEDTLAATNAAIDKTKRNTGLILNFALNY 144

Query: 61 GGRSEITNAIKEIAQDVLEAKINPDDITEDLVANHLMTNSLPYLYRDPDLIIRTSGELRL 120
GGR+EIT+A++ IAQDVL+AKLNP DITEDL+AN+LMT+ LPYLYRDPDLIIRTSGELRL
Sbjct: 145 GGRAEITSAVRFIAQDVLDAKLNPGDITEDLIANYLMTDHLPYLYRDPDLIIRTSGELRL 204

Query: 121 SNFLPWQSAYSEFYFTPVLWPDFKKDELHKAIVDYNQRHRRFGSV 165
SNFLPWQSAYSEFYFTPVLWPDFKK EL KAI DYN+R RRFG V
Sbjct: 205 SNFLPWQSAYSEFYFTPVLWPDFKKAELLKAIADYNRRQRRFGKV 249

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 748

A DNA sequence (GBSx0795) was identified in S.agalactiae <SEQ ID 2295> which encodes the amino
acid sequence <SEQ ID 2296>. This protein is predicted to be phosphatidate cytidylyltransferase (cdsA).

Analysis of this protein sequence reveals the following:

Possible site: 22
>>> Seems to have a cleavable N-term signal seq.
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INTEGRAL

Final Results

-844-

Likelihood =
Likelihood =
Likelihood =
Likelihood =
Likelihood =
Likelihood =
Likelihood =

.65
.96
.89
.03
.92
.02
.64

201 -
175 -
8l -
26 -
136 -
49 -
248 -

217 ( 194 -
191 ( 170 -
97 ( 74 -
42 ( 23 -
152 ( 135 -
65 (
264

Transmembrane
Transmembrane
Transmembrane
Transmembrane
Transmembrane
Transmembrane
Transmembrane

47 - 6
( 248 -

PCT/GB01/04789

222)
197)
99)
42)
153)

6)

264)

bacterial membrane --- Certainty=0.4461 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000{Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database:

>GP:BAB06141 GB:AP001515 phosphatidate cytidylyltransferase

Identities =

Query: 1
Sbjct: 1
Query: 61
Sbjct: 61
Query: 121
Sbjct: 121
Query: 178
Sbjct: 181
Query: 238

Sbijct: 238

[Bacillus halodurans]

116/266 (43%), Positives = 172/266 (64%), Gaps = 6/266 (2
MKERVIWGAVATAIFIPFLVMGGLPFQFLVGLLAMIGVSELLRMRRLEIFSFEGALAMIG
MK+RV+ + +F+ F+V+GGLPF + ++A I +SELL+M+++ FS GA +++

MKQRVVTAIIFGLVFLTFVVVGGLPFTMFIIVVATIAMSELLKMKKIAPFSPMGAFSLLP

AFVLTVPLDSYLSFLPVDASLSAYGIVIFMILAGTVLINSNSYSFEDAAFPTASSFYVGIG
++0L +P D + +P + I +L TVL N+++F++A F I S8 Y+G G
MWMLLLPNDWFKVVIPDFTKVEIFIFFILFLLLLTVLTKNTFTFDEAGFVILSSAYIGYG

FONLVSARMA - - -GIDKVLLALFIVWATDIGAYMIGRQFGORKLLPSVSPNKTIEGSLGG
F L+ +R G+ V LF++WATD GAY GR FG+ KL P +SPNKTIEGS+GG
FHFLLLSREIPEIGLPLVFFVLFVIWATDSGAYFAGRAFGKHKLWPHISPNKTIEGSIGG

IASAIVVAFFFMLFDKTVYAPHSFLVMLVLVAIFSIPGQFGDLVESSIKRHFGVKDSGKL
I A+ F S+ V L ++ + S+FGQ GDLVES++KRH+ VKDSG +
IILAVIIGSLFYWIMPLF- - ~SSYGVALAVIVVASVFGOLGDLVESALKRHYAVKDSGTV

IPGHGGILDRFDSMIFVFPIMHFFGL 263
+PGHGGILDRFDS+I+V PI+H L
LPGHGGILDRFDSLIYVMPILHLLHL 263

A related DNA sequence was identified in S.pyogenes <SEQ ID 2297> which
sequence <SEQ ID 2298>. Analysis of this protein sequence reveals the following:

Possible site:

61

>>> Seems to have an uncleavable N-term signal seq

%)
60
60
120
120
177
180
237

237

encodes the amino acid

INTEGRAL Likelihood = -9.98 Transmembrane 175 ~ 191 ( 170 - 197)
INTEGRAL Likelihood = -8.97 Transmembrane 5 - 21 { 4 -~ 42)
INTEGRAL Likelihood = -6.85 Transmembrane 201 ~ 217 ( 197 - 222)
INTEGRAL Likelihood = -6.53 Transmerbrane 81 ~ 97 ( 79 -~ 99)
INTEGRAL Likelihood = -4.73 Transmembrane 49 - 65 ( 47 -~ 71)
INTEGRAL Likelihood = -3.40 Transmembrane 136 -~ 152 ( 135 -~ 153)
INTEGRAL Likelihood = -3.24 Transmembrane 26 - 42 ( 22 -~ 42)
INTEGRAL Likelihood = -1.17 Transmembrane 248 - 264 ( 248 - 264)
————— Final Results -----
bacterial membrane --- Certainty=0.4991 (Affirmative) < sucec>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>
The protein has homology with the following sequences in the databases:
>GP:BABO6141 GB:AP001515 phosphatidate cytidylyltransferase
[Bacillus halodurans]
Identities = 125/266 (46%), Positives = 177/266 (65%), Gaps = 6/266 (2%)
Query: 1 MKERVVWGGVAVAIFLPFLIIGNLPFQLFVGVLAMIGVSELLKMKRLEVFSFEGVFAMLA 60

Sbhijct: 1

MK+RVV + +FL F+4++G LPF +F+ V+A I +SELLKMK++ FS G F++L

MKQRVVTAIIFGLVELTFVVVGGLPFTMFIIVVATIAMSELLKMKKIAPFSPMGAFSLLP 60
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Query: 61
Sbjct: 61
Query: 121
Sbjct: 121
Query: 178
Shict: 181
Query: 238

Sbjct: 238

-845-

AFVLAVPMDHYLTFLPIDANVAFYSLMVFFILAGTVLNSRAYSFDDAAFPIATSFYVGIG
++L +P D + +P v o+ + F+L TVL ++FD+A F I +S Y+G G
MWMLLLPNDWFKVVIPDFTKVEIFIFFILFLLLLTVLTKNTFTFDEAGFVILSSAYIGYG

FQHLINAR- - ~-LSGIDKVFLALFIVWATDIGAYLIGRQFGRRKLLPTVSPNKTIEGSLGG
F L+ 4R G+ VF DLF++WATD GAY GR FG+ KL P +SPNKTIEGS+GG
FHFLLLSREIPEIGLPLVFFVLFVIWATDSGAYFAGRAFGKHKLWPHISPNKTIEGSIGG

IACAVLVSFIFMVIDRSVYAPHHFLTMLVLVALFSIFAQFGDLVESALKRHFGVKDSGKL
I AV++ +F I 4+ 4+ +++VA S+F Q GDLVESALKRH+ VKDSG +
IILAVIIGSLFYWI-MPLFSSYGVALAVIVVA-~SVFGQLGDLVESALKRHYAVKDSGTIV

IPGHGEGILDRFDSMIFVFPIMHLFGL 263
+PGHGGILDRFDS+I+V PI+HL DL
LPGHGGILDRFDSLIYVMPILHLLHL 263

An alignment of the GAS and GBS proteins is shown below:

Identities = 204/264 (77%), Positives = 243/264 (91%)

Query: 1
Sbjct: 1
Query: 61
Sbjét: 61
Query: 121
Sbjct: 121
Query: 181
Sbjct: 181
Query: 241

Sbjct: 241

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

MKERVIWGAVALAIFIPFLVMGGLPFQFLVGLLAMIGVSELLRMRRLEIFSFEGALAMIG
MKERV+WG VA+AIF+PFL++G LPFQ VG+LAMIGVSELL+M+RLE+FSFEG AM+
MKERVVWGGVAVAIFLPFLIIGNLPFQLFVGVLAMIGVSELLKMKRLEVFSFEGVFAMLA

AFVLTVPLDSYLSFLPVDASLSAYGIVIFMILAGTVLNSNSYSFEDAAFPIASSFYVGIG
AFVL VP+D YL+FLP+DA+++ Y +++F ILAGTVLNS +YSF+DAAFPIA+SFYVGIG
AFVLAVPMDHYLTFLPIDANVAFYSLMVFFILAGTVLNSRAYSFDDAAFPIATSFYVGIG

FONLVSARMAGIDKVLLALF IVWATDIGAYMIGRQFGQRKLLPSVSPNKTIEGSLGGIAS
FQ+L++AR++GIDKV LALFIVWATDIGAY+IGRQFG+RKLLP+VSPNKTIEGSLGGIA
FQHLINARLSGIDKVFLALFIVWATDIGAYLIGRQFGRRKLLPTVSPNKTIEGSLGGIAC

AIVVAFFFMLFDKTVYAPHSFLVMLVLVAIFSIFGQFGDLVESSIKRHFGVKDSGKLIPG
A++V+F FM+ D++VYAPH FL MLVLVA+FSIF QFGDLVES++KRHFGVKDSGKLIPG
AVLVSFIFMVIDRSVYAPHHFLTMLVLVALFSIFAQFGDLVESALKRHFGVKDSGKLIPG

HGGILDRFDSMIFVFPIMHFFGLF 264
HGGILDRFDSMIFVFPIMH FGLF
HGGILDRFDSMIFVFPIMHLFGLF 264

vaccines or diagnostics.

Example 749

A DNA sequence (GBSx0796) was identified in S.agalactiae <SEQ ID 2299> which encodes the amino

PCT/GB01/04789

120
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237

60

60

120

120

180

180

240

240

acid sequence <SEQ ID 2300>. Analysis of this protein sequence reveals the following:

Possible site: 46
>>> Seems to have an uncleavable N-term signal seqg
INTEGRAL Likelihood =-11.09 Transmembrane 2 - 18 1 - 25)

INTEGRAL Likelihood
INTEGRAL Likelihood
INTEGRAL Likelihood

i

It

————— Final Results -----

bacterial membrane ---~ Certainty=0.5437 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --~- Certainty=0.0000(Not Clear) < succs>

-9.39 Transmembrane 394 - 410 ( 390 - 415)
-8.01 Transmembrane 181 - 197 ( 173 -~ 198)
-2.97 Transmembrane 343 - 359 ( 342 - 360)

The protein has homology with the following sequences in the GENPEPT database:

>GP:AAD47948 GB:AF152237 Eep [Enterococcus faecalis]
Identities = 229/425 (53%), Pogitives = 298/425 (69%), Gaps = 9/425 (2%)
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Query:
Shjct:
Query:
‘Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

61

61

121

121

178

181

237

241

295

298

355

358

415

418

-846-

MLGILTFIIIFGVIVVVHEFGHFYFAKKSGILVREFAIGMGPKIFSHIDKEGTTYTIRIL
M  I+TFII+FG++V+VHEFGHFYFAK++GILVREFAIGMGPKIF+H K+GTTYTIR+L
MKTIITFIIVFGILVLVHEFGHFYFAKRAGILVREFAIGMGPKIFAHRGKDGTTYTIRLL

PLGGYVRMAGWGDDKTEIKTGTPASLTLNKEGIVIRINLSGKQLDNTSLPINVTAYDLED
P+GGYVRMAG G+D TEI G P S+ LN G V +IN 8 K S+P+ V  +DLE
PIGGYVRMAGMGEDMTEITPGMPLSVELNAVENVVKINTSKKVQLPHSI PMEVVDFDLEK

KLTITGLV -~ --LSETKTYSVDHDATI IEEDGTEIRIAPLDMQYONASVWGRLI TNFAGPM
+L I GV E Y VDHDATIIE DGTE+RIAPLD+Q+Q+A + R++TNFAGPM
ELFIKGYVNGNEEEETVYKVDHDATI IESDGTEVRIAPLDVQFQSAKLSQRILTNFAGPM

NNFILGLVVFIALAFIQGGVQDLSTNQV-RVSENGPAASAGLKNNDRILQIGSHKVSNWE
NNFILG ++F F+QGGV DL+TNQ+ +V NGPAA AGLK ND++L I + K+ +E
NNFILGFILFTLAVFLQGGVIDLNTNQIGQVIPNGPAAEAGLKENDKVLSINNQKIKKYE

QLTAAVEKSTRHLEKKQKLALKIKSKEVVKTINVKPQKVDKSYI - - IGIMPALKTSFKDK
T V+K+ EK ++ KE T+ + QKV+K I +G+ P +KT K
DFTTIVQKNP -~ - EKPLTFVVERNGKEEQLTVT PEKQKVEKQT IGKVGVYPYMKTDLPSK

LLGGLKLAWESFFRILNELKKLIAHFSINKLGGPVALYQASSQARAKNGFVIVLNLMGLIS
L+GG++ S +I L L FS+NKLGGPV +++ S +A+ G TV+ LM ++S
LMGGIQDTLNSTTQI FKALGSLFTGFSLNKLGGPVMMFKLSEEASNAGVSTVVFIMAMLS

INLGIMNLIPIPALDGGKIVMNILEATRRKPLKQETETYITLAGVAVMLVLMIAVIWNDI
+NLGI+NL+PIPALDGGKIV+NI+E +R KP+ E E ITL G ++VLM+ VIWNDI
MNLGI INLLPTPALDGGKIVLNIIEGVRGKPISPEKEGI ITLIGFGFVMVLMVLVTWNDI

MRAFF 419
R FF
QRFFF 422

A related DNA sequence was identified in S.pyogenes <SEQ ID 2301> which
sequence <SEQ ID 2302>, Analysis of this protein sequence reveals the following:

Posgible site: 26
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood =-11.41 Transmembrane 2 - 18 { 1 - 25)

PCT/GB01/04789

60

120
120
177
180
236
240
294
297
354
357
414

417

encodes the amino acid

INTEGRAL Likelihood = -9.77 Transmenbrane 394 - 410 { 390 - 415)
INTEGRAL Likelihood = -9.61 Transmembrane 180 - 196 ( 173 -~ 201)
INTEGRAT, Likelihood = -2.66 Transmembrane 347 - 363 ( 343 - 363)
Final Results -----
bacterial membrane --- Certainty=0.5564 (Affirmative) < succ>
bacterial outside --- Certainty=0.0000 (Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the databases:

>GP:AAD47948 GB:AF152237 Eep [Enterococcus faecalis]
Identities = 230/427 (53%), Positives = 298/427 (68%), Gaps = 13/427 (3%)

Query:
sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:

Sbhijct:

1

1

61

61

121

121

178

181

MLGIITFIIIFGILVIVHEFGHFYFAKKSGILVREFAIGMGPKIFSHVDQGGTLYTLRML
M IITFII+FGILV+VHEFGHFYFAK++GILVREFAIGMGPKIF+H + GT YT+R+L
MKTIITFIIVFGILVLVHEFGHFYFAKRAGILVREFATGMGPKIFAHRGKDGTTYTIRLL

PLGGYVRMAGWGDDKTEIKTGTPASLTLNEQGFVKRINLSQSKLDPTSLEPMHVTGYDLED
P+GGYVRMAG G+D TEI G P S+ LN G V +IN S+ P S+PM V +DLE
PIGGYVRMAGMGEDMTELTPGMPLSVELNAVGNVVKINTSKKVQLPHS I PMEVVDFDLEK

QLSITGLV-~-LEETKTYKVAHDATIVEEDGTEIRIAPLDVQYONASTIGGRLITNFAGPM
+tL I GV EE YKV HDATI+E DGTE+RIAPLDVQ+QO+A + R++TNFAGPM
ELFIKGYVNGNEEEETVYKVDHDATIIESDGTEVRIAPLDVQFQSAKLSQRILINFAGPM

NNFILGIVVFILLVFLQGGMPDFSSNHV~RVOENGAAAKAGLRDNDQIVATINGYKVTSWN
NNFILG ++F L VFLQGG+ D ++N + +V NG AA+AGL++ND++++IN K+ +
NNFILGFILFTLAVFLOGGVTDLNTNQIGQVIPNGPAAEAGLKENDKVLSINNQKIKKYE

60

60

120

120

177

180

236

240
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Query: 237 DLTEAVDLATRDLGPSQTIKVTYKSHORLKTVAVKPQKH~AKTYTI-~-GVKASLKTGFK 292
DT V P+ + + + + + + V P+K + TI GV +KT
Sbjct: 241 DFTTIV----- QKNPEKPLTFVVERNGKEEQLTVITPEKQKVEKQTIGKVGVYPYMKTDLP 295

Query: 293 DKLLGGLELAWSRAFTILNALKGLITGFSLNKLGGPVAMYDMSNQAAQONGLESVLSLMAM 352
KL+GG++ + I AL I. TGFSLNKLGGPV M+ +8 +A+ G+ +V+ LMAM
Sbjct: 296 SKLMGGIQDTLNSTTQIFKALGSLFTGFSLNKL.GGPVMMFKLSEEASNAGVSTVVFLMAM 355

10 Query: 353 LSINLGIFNLIPIPALDGGKILMNIIEAIRRKPIKQETEAYITLAGVAIMVVLMIAVTWN 412
LS+NLGI NL+PIPALDGGKI++NIIE +R KPI E E ITL G ++VLM+ VTWN
Sbject: 356 LSMNLGIINLLPIPALDGGKIVLNIIEGVRGKPISPEKEGIITLIGFGFVMVLMVLVIWN 415

Query: 413 DIMRVFF 419

15 DI R FF
Sbjct: 416 DIQRFFF 422

An alignment of the GAS and GBS proteins is shown below:

Identities = 306/419 (73%), Positives = 359/419 (85%)

20
Query: 1 MLGILTFIIIFGVIVVVHEFGHFYFAKKSGILVREFAIGMGPKIFSHIDKEGTTYTIRIL 60
MLGI+TFIIIFG++V+VHEFGHFYFAKKSGILVREFAIGMGPKIFSH+D+ GT YT+R+L
Sbjct: 1 MLGIITFIIIFGILVIVHEFGHFYFAKKSGILVREFAIGMGPKIFSHVDQGGTLYTLRML 60
25 ‘ Query: 61 PLGGYVRMAGWGDDKTEIKTGTPASLTLNKEGIVIRINLSGKQLDNTSLPINVTAYDLED 120

PLGGYVRMAGWGDDKTEIKTGTPASLTLN++G V RINLS +LD TSLP++VT YDLED
Sbjct: 61 PLGGYVRMAGWGDDKTEIKTGTPASLTLNEQGFVKRINLSQSKLDPTSLPMHVTIGYDLED 120

Query: 121 KLTITGLVLSETKTYSVDHDATIIEEDGTEIRIAPLDMOYONASVWGRLITNFAGEMNNF 180
30 +I+ITGLVL ETKTY V HDATI+EEDGTEIRIAPLD+QYQONAS+ GRLITNFAGPMNNF
Sbjct: 121 QLSITGLVLEETKTYKVAHDATIVEEDGTEIRIAPLDVQYQNASIGGRLITNFAGPMNNF 180

Query: 181 ILGLVVFIALAFIQGGVQODLSTNQVRVSENGPAASAGLKNNDRILQIGSHKVSNWEQLTA 240
ILG+VVFI L F+QGG+ D S+N VRV ENG AA AGL++ND+I+ I +KV++W LT
35 Sbijct: 181 ILGIVVFILLVFLQGGMPDFSSNHVRVQENGAAAKAGLRDNDQIVAINGYKVTSWNDLTE 240

Query: 241 AVEKSTRHLEKKQKLALKIKSKEVVKTINVKPQKVDKSYIIGIMPALKTSFKDKLLGGLK 300
AV+ +TR L Q + + KS + +KT+ VKPQK K+Y IG+ +LKT FKDKLLGGL+
Sbjct: 241 AVDLATRDLGPSQTIKVTYKSHORLKTVAVKPOKHAKTYTIGVKASLKTGFKDKLLGGLE 300

40
Query: 301 LAWESFFRILNELKKLIAHFSINKLGGPVALYQASSQAAKNGFVTVLNLMGLISINLGIM 360
LAW F ILN LK LI FS+NKLGGPVA+Y S+QAA+NG +VL+LM ++SINLGI
Sbjct: 301 LAWSRAFTILNALKGLITGFSLNKLGGPVAMYDMSNQAAQNGLESVLSLMAMLSINLGIF 360
45 Query: 361 NLIPIPALDGGKIVMNILEAIRRKPLKQETETYITLAGVAVMLVLMIAVIWNDIMRAFF 419

NLIPTPALDGGKI+MNI+EAIRRKP4+KQETE YITLAGVA+M+VLMIAVIWNDIMR FF
Sbjct: 361 NLIPIPALDGGKILMNIIEATRRKPIKQETEAYITLAGVAIMVVLMIAVTWNDIMRVEF 419
Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

50  wvaccines or diagnostics.

Example 750

A DNA sequence (GBSx0797) was identified in S.agalactiae <SEQ ID 2303> which encodes the amino
acid sequence <SEQ ID 2304>. This protein is predicted to be prolyl-tRNA synthetase (proS). Analysis of
this protein sequence reveals the following:

55 Possible site: 18
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.32 Transmembrane 473 - 489 ( 473 - 490)

————— Final Results -----
60 bacterial membrane --- Certainty=0.1128 (Affirmative) < suces
bacterial outside --- Certainty=0.0000 (Not Clear) < succs>
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bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 10181> which encodes amino acid sequence <SEQ ID

10182> was also identified.

The protein has homology with the following sequences in the GENPEPT database:

>GP:CABL3530 GB:Z99112 prolyl-tRNA synthetase [Bacillus subtilis]

Identities = 301/608 (49%), Positives = 410/608 (66%), Gaps = 52/608 (8%)

Query: 1 MKQSKMLIPTLREMPSDAQVISHALMVRAGYVRQVSAGIYAYLPLANRTIEKFKTIMRQE
M+QS LIPTLRE+P+DA+ SH L++RAG++RQ ++G+Y+Y+PLA + I+ 4+ I+R+E
Sbjct: 1 MROSLTLIPTLREVPADAEAKSHOLLLRAGFIRONTSGVYSYMPLAYKVIONIQQIVREE

Query: 61 FEKIGAVEMLAPALLTADLWRESGRYETYGEDLYKULKNRDQSDFILGPTHEETFTTLVRD
EKI AVEML PAL A+ W+ESGR+ TYG +L +LK+R +F LG THEE T+LVRD
Sbjct: 61 MEKIDAVEMLMPALQOQOARTWQESGRWYTYGPELMRLKDRHGREFALGATHEEVITSLVRD

Query: 121 AVKSYKQLPLNLYQIQSKYRDEKRPRNGLLRTREFIMKDGYSFHKDYEDLDVIYEDYRKA
VKSYK+LPL LYQTQSK+RDEKRPR GLLR REFIMKD YSFH E LD TY+ +A
Sbject: 121 EVKSYKRLPLTLYQIQSKFRDEKRPRFGLLRGREFIMKDAYSFHASAESLDETYQKMYEA

Query: 181 YEATFTRAGLDFKGIIGDGGAMGGKDSQEFMAVTPNRTDLNRWLVLDKTIPSIDDIPEDV
Y IF R G++ + +I D GAMGGKD+ EFMA++
Sbjct: 181 YSNIFARCGINVRPVIADSGAMGGKDTHEFMALS----=~-ww--omommmmmmmmm e

Query: 241 LEEIKVELSAWLVSGEDTIAYSTESSYAANLEMATNEYKPSTKAATFEEVTKVETPNCKS
GEDTIAYS ES YAAN+EMA ++ + + KV TPN K+
Sbject: 215 -----me--mo- ATGEDTIAYSDESQYAANIEMAEVLHQEVPSDEEPKALEKVHTPNVKT

Query: 301 IDEVAGFLSIDENQTIKTLLEFIADEQPVVALLVGNDQVNDVKLKNYLAADFLEPASEEQA
I+E+ FL + IK++LF AD++ V+ L+ G+ +VND+K+KN L A+ +E A+ E+
Sbjct: 263 IEELTAFLQVSAEACIKSVLFKADDRFVLVLVRGDHEVNDIKVKNLLHAEVVELATHEEV

Query: 361 KEIFGAGFGSLGPVNLPDSVKIIADRKVQODLANAVSGANQDGYHFITGVNPERDFTA-EYV
+ G G +GPV + V++ AD+ V+ + NAV+GAN+ +H+ VN RD E+
Sbjct: 323 IQQLGTEPGFVGPVGIHQDVEVYADQAVKAMVNAVAGANEGDHHYKNVNVNRDAQIKEFA

Query: 420 DIREVKEGEISPDGKGTLKFARGIEIGHIFKLGTRYSDSMGANILDENGRSNPIVMGCYG
D+R +KEG+ SPDGKGT++FA GIE+G +FKLGTRYS++M A LDENGR+ P++MGCYG
Sbjct: 383 DLRFIKEGDPSPDGKGTIRFAEGIEVGQVFKLGTRYSEAMNATYLDENGRAQPMLMGCYG

Query: 480 IGVSRILSAVIEQHARLFVNKTPKGAYRFAWGINFPEELAPFDVHLITVNVKDQESQDLT
IGVSR LSA+ EQH G+ +P+ +AP+D+H++ +N+K+ ++L
‘Sbjct: 443 IGVSRTLSAIAEQH--------==---= HDEKGLIWPKSVAPYDLHILALNMKNDGQRELA

Query: 540 EKIEADLMLKGYEVLTDDRNERVGSKFSDSDLIGLPIRVIVGKKASEGIVEVKIKASGDT
EK+ ADL +GYEVL DDR ER G KF+DSDLIGLPIR+TVGK+A EGIVEVKI+ +G++
Sbjct: 490 EKLYADLKAEGYEVLYDDRAERAGVKFADSDLIGLPIRITVGKRADEGIVEVKIRQTGES

Query: 600 IEVHADNL 607
E+ DL
Sbjct: 550 TEISVDEL 557

A related DNA sequence was identified in S.pyogenes <SEQ ID 2305> which
sequence <SEQ ID 2306>. Analysis of this protein sequence reveals the following:

Posgible site: 18
>>> Seems to have no N-terminal signal sequence

60

60

120
120
180
180
240
214
300
262
360
322
419
382
479
442
539
489
599

549

encodes the amino acid

INTEGRAL Likelihood = -0.32 Transmembrane 473 - 489 ( 473 - 490)

————— Final Results -----

bacterial membrane --- Certainty=0.1128(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs
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An alignment of the GAS and GBS proteins is shown below:

Identities = 535/617 (86%), Positives = 584/617 (93%)

Query: 1 MKQSKMLIPTLREMPSDAQVISHATMVRAGYVRQVSAGIYAYLPLANRTIEKFKTIMRQE 60
MKQSK+LIPTLREMPSDAQVISHALMVRAGYVRQVSAGIYAYLPLANRTIEKFKTIMR+E
Shict: 1 MKQSKLLIPTLREMPSDAQVISHALMVRAGYVRQVSAGIYAYLPLANRTIEKFKTIMREE 60

Query: 61 FEKIGAVEMLAPALLTADLWRESGRYETYGEDLYKLKNRDQSDFILGPTHEETFTTLVRD 120
FEKIGAVEMLAPALLTADLWRESGRYETYGEDLYKLKNRD SDFILGPTHEETFTTLVRD
Shijct: 61 FEKIGAVEMLAPALLTADLWRESGRYETYGEDLYKLKNRDNSDFILGPTHEETFITLVRD 120

Query: 121 AVKSYKQLPLNLYQIQSKYRDEKRPRNGLLRTREFIMKDGYSFHKDYEDLDVTYEDYRKA 180
AVKSYKQLPLNLYQTQSKYRDEKRPRNGLLRTREFIMKDGYSFH +YEDLDVTYEDYR+A
Sbjct: 121 AVKSYKQLPLNLYQIQSKYRDEKRPRNGLLRTREFIMKDGYSFHHNYEDLDVTYEDYRQA 180

Query: 181 YEATFTRAGLDFKGIIGDGGAMGGKDSQEFMAVTPNRTDLNRWLVLDKTIPSIDDIPEDV 240
YEATIFTRAGLDFKGIIGDGGAMGGKDSQEFMA+TP RTDL+RW+VLDK+I S+DDIP++V
Sbjct: 181 YEAIFTRAGLDFKGIIGDGGAMGGKDSQEFMAITPARTDLDRWVVLDKSIASMDDIPKEV 240

Query: 241 LEEIKVELSAWLVSGEDTIAYSTESSYAANLEMATNEYKPSTKAATFEEVIKVETPNCKS 300
LE+IK EL+AW++SGEDTIAYSTESSYAANLEMATNEYKPS+K A+ + +VETP+CK+
Sbjct: 241 LEDIKAELAAWMISGEDTIAYSTESSYAANLEMATNEYKPSSKVAAEDADLAEVETPHCKT 300

Query: 301 IDEVAGFLSIDENQTIKTLLFIADEQPVVALLVGNDQVNDVKLKNYLAADFLEPASEEQA 360
IDEVA FLS+DE QTIKTLLF+AD +PVVALLVGND +N VEKLKNYLAADFLEPASEE+A
Sbjct: 301 IDEVAAFLSVDETQTIKTLLFVADNEPVVALLVGNDHINTVKLKNYLAADFLEPASEEEA 360

Query: 361 KEIFGAGFGSLGPVNLPDSVKIIADRKVQDLANAVSGANQDGYHFTGVNPERDFTAEYVD 420
+ FGAGFGSLGPVNL +I+ADRKVQ+L NAV+GAN+DG+H TGVNP RDF AEYVD
Sbjct: 361 RAFFGAGFGSLGPVNLAQGSRIVADRKVONLTNAVAGANKDGFHMTGVNPGRDFQAEYVD 420

Query: 421 IREVKEGEISPDGKGTLKFARGIEIGHIFKLGTRYSDSMGANILDENGRSNPIVMGCYGI 480
IREVKEGE+SPDG G L+FARGIE+GHIFKLGTRYSDSMGA ILDENGR+ PIVMGCYGI
Sbjct: 421 IREVKEGEMSPDGHGVLQFARGIEVGHIFKLGTRYSDSMGATILDENGRTVPIVMGCYGI 480

Query: 481 GVSRILSAVIEQHARLFVNKTPKGAYRFAWGINFPEELAPFDVHLITVNVKDQESQDLTE 540
GVSRILSAVIEQHARLFVNKTPKG YR+AWGINFP+ELAPFDVHLITVNVKDQ +QDLT
Sbj;t: 481 GVSRILSAVIEQHARLFVNKTPKGDYRYAWGINFPKELAPFDVHLITVNVKDQVAQDLTA 540

Query: 541 KIEADLMLKGYEVLTDDRNERVGSKFSDSDLIGLPIRVIVGKKASEGIVEVKIKASGDTI 600
K+EADIM KGY+VLTDDRNERVGSKFSDSDLIGLPIRVIVGKKA+EGIVE+KIKA+GD+I
Sbjct: 541 KLEADLMAKGYDVLTDDRNERVGSKFSDSDLIGLPIRVIVGKKAAEGIVEIKIKATGDSI 600

Query: 601 EVHADNLIETLEILTKK 617
EV+A+NLIETLEILTK+
Sbjct: 601 EVNAENLIETLEILTKE 617

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 751

A DNA sequence (GBSx0798) was identified in S.agalactiae <SEQ ID 2307> which encodes the amino
acid sequence <SEQ ID 2308>. This protein is predicted to be peptidoglycan hydrolase (flgJ). Analysis of
this protein sequence reveals the following:

possible site: 21
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -1.86 Transmembrane 9 - 25 ( 9 - 25)

----- Final Results -----
bacterial membrane ~-- Certainty=0.1744 (Affirmative) < succs
bacterial outgide --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs
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The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB94815 GB:AJ245582 peptidoglycan hydrolase [Streptococcus thermophilus)

Identities
Query:
Sbjct:
Query:
Shjct:
Query:
Sbijct:
Query:

Sbjct:

16

53

76

113

136

173

196

52

= 101/201 (50%), Positives = 122/201 (60%), Gaps = 9/201 (4%)
KSRKKDKLVLRLTT- -~~~ TLLVFGL- - - -GGVWFYNYKNDNVEPTVTSASDQTTTFIQT
KS+KK K VL +L+  GL G+ N+ +E  +T + T FI
KSKKKKKSVLLFPKFFQKWSLIFIGLFSLLGLLASINFPRLTMEKNMTPTDETTVAFIAE

ISPTAIEISKTYDLYASVLLAQAILESSSGQSDLSKAPNYNLFGIKGEYKGKSVOMPTLE
I T+ ++ DLYASV++AQAILES SGQS LS+ P YN FGIKGEY G+SV +PT E
IGETSRYLAARNDLYASVMIAQAILESDSGQSQLSQKPLYNFFGIKGEYNGQSVILPTWE

DDGKGNMTQIQAPFRAYPNYSASLYDYAELVSSQKYASVWKSNTSSYKDATAALTGLYAT
DDGKGN I A FR+Y + SL DY E + Y V +8 T SYKDATAALTG+YAT
DDGKGNPYHIDAAFRSYGSVENSLQDYVEFLEGSYYVGVHRSKTRSYKDATAALTGVYAT

DTAYASKLNQIIETYSLDAYD 193
DT Y KN ITE Y L YD
DTTYGDKLNSIIEQYQLTIYD 216

A related DNA sequence was identified in S.pyogenes <SEQ ID 2309> which
sequence <SEQ ID 2310>. Analysis of this protein sequence reveals the following:

Pogssible site: 24

>>> Seems to have a cleavable N-term signal seq.

Final Results -----

75

112
135
172

195

encodes the amino acid

bacterial outside --- Certainty=0.3000(Affirmative) < suces>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm ~-- Certainty=0.0000{Not Clear) < succs

The protein has homology with the following sequences in the databases:

>GP:CAB94815 GB:AJ245582 peptidoglycan hydrolase [Streptococcus thermophilus]
= 103/189 (54%), Positives = 126/189 (66%), Gaps = 4/189 (2%)

Identities
Query:
Sbict:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbict:

4

32

64

88

KKGKLVLISLEFVLAACLGAYSAMROSHKTSNVSAETIASSSTRHFIDEIGPTASTIGQER
+K L+ I LF L L++ R+ ++ T +T FI EIG T+ +

63

QKWSLIFIGLFSLLGLLASLNFPRLTMEKNM- - - - TPTDETTVAFIAEIGETSRYLAARN 87

DLYASVMIAQAILESSNGKSSLSQAPYYNFFGIKGAYNGSSVTMSTWEDDGNGNTYTIDQ
DLYASVMIAQAILES +G+S LSQ P YNFFGIKG YNG SVT+ TWEDDG GN Y ID

123

DLYASVMIAQAILESDSGOSQLSQKPLYNFFGIKGEYNGQSVTLPTWEDDGKGNPYHIDA 147

124 AFRAYPSIADSLNDYADLLSSSTYIGARKSNTLSYQDATAALTGLYATDTSYNLKILNNII 183

AFR+Y S+ +SL DY + L S Y+G +S T SY+DATAALTG+YATDT+Y KLN+II

148 AFRSYGSVENSLQDYVEFLEGSYYVGVHRSKTRSYKDATAALTGVYATDTTYGDKLNSII 207

184

ATYGLTAYD 122
Y LT YD

208 EQYQLTIYD 216

An alignment of the GAS and GBS proteins is shown below:

Identitieg = 108/192 (56%), Positives = 124/192 (64%), Gaps = 2/192 (1%)

Query:
Sbjct:
Query:
Sbjct:

Query:

2

62

61

SRKKDKLVL-RLTTTLLVFGLGGVWFYNYKNDNVEPTVTSASDQTTTFIQTISPTAIEIS 61

++KK KLVL I G ++K NV TAS T FI I PTA I

TKKKGKLVLISLFVLAACLGAYSAMROSHKTSNVSAE-TIASSSTRHFIDEIGPTASTIG 60

KTYDLYASVLLAQATLESSSGQSDLSKAPNYNLFGIKGEYKGKSVOMPTLEDDGKGNMTQ 121

+ DLYASV++AQAILESS+G+S LS+AP YN FGIKG Y G SV M T EDDG GN

QERDLYASVMIAQATLESSNGKSSLSQAPYYNFFGIKGAYNGSSVIMSTWEDDGNGNTYT 120

122 IQAPFRAYPNYSASLYDYAELVSSQKYASVWKSNTSSYKDATAALTGLYATDTAYASKLN 181
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I FRAYP+ + SL DYA+D+SS Y KSNT SY+DATARALTGLYATDT+Y KLN
Sbjct: 121 IDQAFRAYPSIADSLNDYADLLSSSTYIGARKSNTLSYQDATAALTGLYATDTSYNLKLN 180

Query: 182 QIIETYSLDAYD 193

II TY L AYD
Sbhjct: 181 NIIATYGLTAYD 192

A further related DNA sequence was identified in S.pyogenes <SEQ ID 9073> which encodes the amino
acid sequence <SEQ ID 9074>. Analysis of this protein sequence reveals the following:

Pogsible site: 58
>>> Seems to have a cleavable N-term signal seq.

————— Final Results -----

bacterial outside --- Certainty=0.3000(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS sequences follows:

Score = 130 bits (323), Expect = 2e-32
Identities = 68/169 (40%), Positives = 96/169 (56%), Gaps = 3/169 (1%)

Query: 30 MWTLKLGNQRLAPY---ADHETLTFVRKISHAAQSVAQKKQLYSSVMMAQAILESNNGKS 86
+W N + P A +T TF++ IS A +4+ LY+SV++AQATLES++G+S
Sbijct: 25 VWFYNYKNDNVEPTVISASDQTTTFIQTISPTAIEISKTYDLYASVLLAQAILESSSGQS 84

Query: 87 QLSQOKPYYNFFGIKGSYKERSVIFPTLEDDGQGNLYQIDAAFRSYGSLTACFLDYARVLN 146
' LS+ P YN FGIKG YK +SV PTLEDDG+GN+ QI A FR+Y + +A DYA +++
Sbijct: 85 DLSKAPNYNLFGIKGEYKGKSVOMPTLEDDGKGNMTQIQAPFRAYPNYSASLYDYAELVS 144

Query: 147 DPLYDKTHKKFWSHYQXXXXXXKXXXXXXXXXXXKLNELIEWYQLTNFD 125
‘ Y K S Y+ KLN++IE Y L +D
Sbjct: 145 SQKYASVWKSNTSSYKDATAATTGLYATDTAYASKLNQIIETYSLDAYD 193

A further related DNA sequence was identified in S.pyogenes <SEQ ID 9075> which encodes the amino
acid sequence <SEQ ID 9076>. An alignment of the GAS and GBS sequences follows: ‘

Score = 69.1 bits (166), Expect = le-13
Identities = 52/151 (34%), Positives = 79/151 (51%), Gaps = 10/151 (6%)

Query: 2 TFLDKIKQGCLDGWAKYKILPSLTAAQATTLESGWGKH - - - -APHNALFGIKADSSWIGKS 57
TF+ I ++ Y + 8+ AQATLES G+ AP+ LFGIK + + GKS
gbijct: 48 TFIQTISPTAIEISKTYDLYASVLLAQAILESSSGQOSDLSKAPNYNLFGIKGE--YKGKS 105

Query: 58 FDTKTQEEYQAGVVTDIVDRFRAYDSWDESIADHGQFLVDNPRYEAV-~-IGETDYKKACY 115
T E+ G+T I FRAY ++ S8+ D+ + LV + +Y +V + YK A
Sbhjct: 106 VOMPTLEDDGKGNMTQIQAPFRAYPNYSASLYDYAE-LVSSQKYASVWKSNTSSYKDATA 164

Query: 116 AIKAAGYATASSYVELLIQLIEENDLQSWDR 146
At YAT ++Y L Q+IE L ++D+
Sbjct: 165 ALTGL-YATDTAYASKINQIIETYSLDAYDK 194

SEQ ID 2308 (GBS275) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 52 (lane 4; MW 22.6kDa). It was also expressed in E.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 58 (lane 4; MW 47.5kDa).

The GBS275-GST fusion product was purified (Figure 208, lane 5) and used to immunise mice. The
resulting antiserum was used for FACS (Figure 276), which confirmed that the protein is immunoaccessible
on GBS bacteria.
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Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 752
A DNA sequence (GBSx0799) was identified in S.agalactiae <SEQ ID 2311> which encodes the amino
acid sequence <SEQ ID 2312>. Analysis of this protein sequence reveals the following:

Posgible site: 27
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.16 Transmembrane 876 - 892 ( 876 - 892)

————— Final Results -----

bacterial membrane --- Certainty=0.1065(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

A related DNA sequence was identified in S.pyogenes <SEQ ID 2313> which encodes the amino acid
sequence <SEQ ID 2314>. Analysis of this protein sequence reveals the following:

Possible site: 48
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.16 Transmembrane 873 - 889 ( 873 - 889)

————— Final Resultg -----

bacterial wembrane --- Certainty=0.1065(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear} < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

‘

The protein has homology with the following sequences in the databases:

>GP:CAB94815 GB:AJ245582 peptidoglycan hydrolase ([Streptococcus thermophilus]
Identities = 96/202 (47%), Pogitives = 127/202 (62%), Gaps = 10/202 (4%)

Query: 4 KKRRRRAKSSV---=w-=~- NRLVLGLV-LINLIVSMWTLKLGNQRLAPYADHETLTFVR 53
KK +++ KS + + + +GL LL L+ S+ +L 4+ D T+ F+
Sbjct: 15 KKSKKKKKSVLLFPKFFQKWSLIFIGLFSLLGLLASLNFPRLTMEKNMTPTDETTVAFIA 74

Query: 54 KISHAAQSVAQKKQLYSSVMMAQAILESNNGKSQLSQKPYYNFFGIKGSYKERSVIFPTL 113
+I ++ +A +  LY+SVM+AQAILES++G+SQLSQKP YNFFGIKG Y +SV PT
Sbjct: 75 EIGETSRYLAARNDLYASVMIAQAILESDSGQSQLSQKPLYNFFGIKGEYNGQSVTLPTW 134

Query: 114 EDDGQOGNLYQIDAAFRSYGSLTACFLDYARVLNDPLYDKTHKKFWSHYQDATATLTGTYA 173
EDDG+GN Y IDAAFRSYGS+ DY L Y H+ Y+DATA LTG YA
Sbjct: 135 EDDGKGNPYHIDAAFRSYGSVENSLODYVEFLEGSYYVGVHRSKTRSYKDATAALTGVYA 194

Query: 174 TDTTYHTKLNELIEWYQLTNFD 195
TDTTY KILN +IE YQLT +D
Sbjct: 195 TDTTYGDKLNSIIEQYQLTIYD 216

An alignment of the GAS and GBS proteins is shown below:

Identities = 1244/1468 (84%), Positives = 1351/1468 (91%), Gaps = 3/1468 (0%)

‘Query: 1 MSELFKKLMDQIEMPLEIKNSSVFSSADI IEVKVHSLSRLWEFHFSFPELLPIEVYRELQ 60
MS+LF KLMDQIEMPL~+++ SS FSSADIIEVKVHS+SRLWEFHF+F +LPI YREL
Sbjct: 1 MSDLFAKLMDQIEMPLDMRRSSAFSSADI IEVKVHSVSRLWEFHFAFAAVLPIATYRELH 60

Query: 61 TRLVNSFEKADIKATFDIRAETIDFSDDLLODYYQQAFCEPLCNSASFKSSFSQLKVHYN 120
RIv+ +FE ADIK TFDI+A +D+SDDLLQ YYQ+AF CNSASFKSSFS+LKV Y
Sbjct: 61 DRLIRTFEAADIKVTFDIQAAQVDYSDDLLOAYYQRAFEHAPCNSASFKSSFSKLKVTYE 120

Query: 121 GSQMIISAPQFVNNNHFRQONHIPRLEQQFSLFGFGKLAIDMVSDEQMTQDLKSSFETNRE 180
++IT+AP FVNN+HFR NHLP L +Q FGFG L IDMVSD++MT+ L +F ++R+
Sbjct: 121 DDKLIIAAPGFVNNDHFRNNHLPNLVKQLEAFGFGILTIDMVSDQEMTEHLTKNFVSSRQ 180
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Query:
Sbjct:
Query:
sbjct:
Query:

Sbjct:

181

181

241

238

301

298

36l

358

421

418

481

478

541

538

601

598

661

658

721

718

781

778

841

838

901
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958

1021

1018
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1078

1141
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QLLEKANQEAMOALEAQKSLEDSAPPSEEVTPTQNYDFKERIKQRQAGFEKAEITPMIEV
L++KA Q+ LEAQKSLE PP EE TP +D+KER +RQAGFEKA ITPMIE+
ATLVKKAVQDN- - -LEAQKSLEAMMPPVEEATPAPKFDYKERAAKRQAGFEKATITPMIET

TTEENRIVFEGMVFSVERKTTRTGRHI INFKMIDYTSSFAMQKWAKDDEELKKYDMISKG
TEENRIVFEGMVF VERKTTRTGRHIINFKMTDYTSSFA+QKWAKDDEEL+K+DMI+KG
ETEENRIVFEGMVFDVERKTTRTGRHIINFKMTDYTSSFALQKWAKDDEELRKFDMIAKG

SWLRVRGNIENNNFTKSLTMNVQDIKEIVHHERKDLMPADQKRVEFHAHTNMSTMDALPT
+WLRV+GNIE N FTKSLTMNVQ +KEIV HERKDLMP QKRVE HAHTNMSTMDALPT
AWLRVQGNIETNPFTKSLTMNVQQVKEIVRHERKDLMPEGQKRVELHAHTNMSTMDALPT

VESLIDTAAKWGHPAIAITDHANVQSFPHGYHRAKKAGIKAIFGLEANIVEDKVPISYNE
VESLIDTAAKWGH AIAITDHANVQSFPHGYHRA+KAGIKAIFGLEANIVEDKVPISY
VESLIDTAAKWGHKAIAITDHANVQSFPHGYHRARKAGIKATFGLEANIVEDKVPISYEP

VDMNLHEATYVVFDVETTGLSAANNDLIQIAASKMFKGNI IFQFDEFIDPGHPLSAFTTE
VDM+LHEATYVVFDVETTGLSA NNDLIQIAASKMFKGNI+EQFDEFIDPGHPLSAFTTE
VDMDLHEATYVVFDVETTGLSAMNNDLIQIAASKMFKGNIVEQFDEFIDPGHPLSAFTTE

LTGITDNHVRGSKPILQVLQEFONFCQGTVLVAHNATFDVGFMNANYERHNLPLITQPVI
LTGITD H++G+KP++ VL+ FQ+FC+ ++LVAHNA+FDVGFMNANYERH+LP ITQPVI
LTGITDKHLQGAKPLVIVLKAFQDFCKDSILVAHNASFDVGFMNANYERHDLPKITQPVI

DTLEFARNLYPEYKRHGLGPLTKRFQVALEHHHMANYDAEATGRLLFIFLKEARENRDVT
DTLEFARNLYPEYKRHGLGPLTKRFQV+L+HHHMANYDAEATGRLLFTFLK+ARE +
DTLEFARNLYPEYKRHGLGPLTKRFQVSLDHHHMANYDAEATGRLLFIFLKDAREKHGIK

NLMELNTKLVAEDSYKKARIKHATIYVONQVGLKNIFKLVSLSNVKYFEGVARIPRSVLD
NL++LNT LVAEDSYKKARIKHATIYVONQVGLKN+FKLVSLSN+KYFEGV RIPR+VLD
NLLOLNTDLVAEDSYKKARIKHATIYVONQVGLKNMFKLVSLSNIKYFEGVPRIPRTVLD

AHREGLLLGTACSDGEVFDALLSNGIDAAVTLAKYYDFIEVMPPATYRPLVVRDLIKDEV

AHREGLLLGTACSDGEVFDA+L+ GIDAAV LA+YYDFIE+MPPAIY+PLVVR+LIKD+
AHREGLLLGTACSDGEVFDAVLTKGIDAAVDLARYYDFIEIMPPATYQPLVVRELIKDQA

GIQQIIRDLIEVGRRLDKPVLATGNVHYIEPEDEIYREI IVRSLGQGAMINRTIGRGEDA
GI+Q+IRDLIEVG+R KPVLATGNVHY+EPE+EIYREIIVRSLGQGAMINRTIGRGE A
GIEQVIRDLIEVGKRAKKPVLATGNVHYLEPEEEIYREIIVRSLGQGAMINRTIGRGEGA

QPAPLPKAHFRTTNEMLDEFAFLGKDLAYEIVVTNINTFADRFEDVEVVKGDLYTPFVDR
QPAPLPKAHFRTTNEMLDEFAFLGKDLAY++VV NT FADR E+VEVVKGDLYTP++D+
QPAPLPKAHFRTTNEMLDEFAFLGKDLAYQVVVONTQDFADRIEEVEVVKGDLYTPYIDK

ARERVAELTYAKAFEIYGNPLPDIIDLRIEKELASTLGNGFAVIYLASQMLVORSNERGY
AEE VAELTY KAFEIYGNPLPDIIDLRIEKEL SILGNGFAVIYLASQMLV RSNERGY
AEETVAELTYQKAFEIYGNPLPDIIDLRIEKELTSILGNGFAVIYLASQOMLVNRSNERGY

LVGESRGSVGSSFVATMIGITEVNPMPPHYVCPNCQHSEFITDGSCGSGYDLPNKNCPKCG
LVGSRGSVGSSFVATMIGITEVNPMPPHYVCP+CQHSEFITDGS GSGYDLPNK CPKCG
LVGSRGSVGSSFVATMIGITEVNPMPPHYVCPSCQHSEFITDGSVGSGYDLPNKPCPKCG

TLYKKDGQDIPFETFLGFDGDKVPDIDLNFSGDDQPSAHLDVRDIFGEEYAFRAGTVGTV
T Y+KDGQDIPFETFLGFDGDKVPDIDLNFSGDDQPSAHLDVRDIFG+EYAFRAGTVGTV
TPYQKDGQDIPFETFLGFDGDKVPDIDLNFSGDDQOPSAHLDVRDIFGDEYAFRAGTVGTV

AEKTAFGFVKGYERDYNKFYNDAEVERLATGAAGVKRSTGQHPGGIVVIPNYMDVYDFTP
ABKTA+GFVKGYERDY KFY DAEV+RLA GAAGVKR+TGQHPGGIVVIPNYMDVYDEFTP
AEKTAYGFVKGYERDYGKFYRDAEVDRLARGAAGVKRTTGQHPGGIVVIPNYMDVYDFTR

VQYPADDMTARWQTTHFNFHDIDENVLKLDILGHDDPTMIRKLODLSGIDPSNILPDDPD
VQYPADD+TA+WQTTHFNFHDIDENVLKLDILGHDDPTMIRKLQDLSGIDP I DDP
VQYPADDVTASWQTTHFNFHDIDENVLKL.DILGHDDPTMIRKLQDLSGIDPITIPADDPG

VMKLFSGTEVLGVTEEQIGTPTGMLGI PEFGTNFVRGMVNETHPTTFAELLQLSGLSHGT
VM LFSGTEVLGVT EQIGTPTGMLGIPEFGTNFVRGMVNETHPTTFAELLQLSGLSHGT
VMALFSGTEVLGVTPEQIGTPTGMLGIPEFGTNFVRGMVNETHPTTFAELLQLSGLSHGT

PCT/GB01/04789

240
237
300
297
360
357
420
417
480
4717
540
537
600
597
660
657
720
717
780
777
840
837
200
897
960
957
1020
1017
1080
1077
1140
1137
1200

1197
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Shict:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

1201

1198

1261

1258

1321

1318

1381

1378

1441

1438

-854-

DVWLGNAQDLIKEGIATLSTVIGCRDDIMVYLMHAGLOPKMAFTIMERVRKGLWLKISED
DVWLGNAQDLIKEGIATL TVIGCRDDIMVYLMHAGL+PKMAFTIMERVRKGLWLKISE+
DVWLGNAQDLIKEGIATLKTVIGCRDDIMVYLMHAGLEPKMAFTIMERVRKGLWLKISEE

ERNGYIQAMRDNNVPDWY IESCGKIKYMFPKAHAAAYVLMALRVAYFKVHYPIFYYCAYF
ERNGYI AMR+NNVPDWYIESCGKIKYMFPKAHAAAYVLMALRVAYFKVH+PI YYCAYF
ERNGYIDAMRENNVPDWYIESCGKIKYMFPKAHAAAYVLMALRVAYFKVHHPIMYYCAYF

SIRAKAFELRTMSAGLDAVKARMKDITEKRQRNEATNVENDLFTTLELVNEMLERGFKFG
SIRAKAFEL+TMS GLDAVKARM+DIT KR+ NEATNVENDLFTTLE+VNEMLERGFKFG
SIRAKAFELKTMSGGLDAVKARMEDITIKRKNNEATNVENDLFTTLEIVNEMLERGFKFG

KLDLYRSHATDFIIEEDTLIPPFVAMEGLGENVAKQIVRAREDGEFLSKTELRKRGGVSS
KLDLY+S A +F I+ DTLIPPF+A+EGLGENVAKQIV+AR++GEFLSK ELRKRGG SS
KLDLYKSDAIEFQIKGDTLIPPFIALEGLGENVAKQIVKARQEGEFLSKMELRKRGGASS

TLVEKFDEMGILGNLPEDNQLSLFDDFF 1468
TLVEK DEMGILGN+PEDNQLSLFDDFF
TLVEKMDEMGILGNMPEDNQLSLFDDFE 1465

vaccines or diagnostics.

Example 753

A DNA sequence (GBSx0800) was identified in S.agalactiae <SEQ ID 2315> which encodes the amino

PCT/GB01/04789

1260
1257
1320
1317
1380
1377
1440

1437

acid sequence <SEQ ID 2316>. Analysis of this protein sequence reveals the following:

Possible site: 24
>>> Seems to have no N-terminal signal sequence

————— Final Results -----
bacterial cytoplasm --- Certainty=0.1505(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

A 'related GBS nucleic acid sequence <SEQ ID 10179> which encodes amino acid sequence <SEQ ID
10180> was also identified. ‘

The protein has homology with the following sequences in the GENPEPT database:

>GP:CAB13207 GB:%99111 similar to transcriptional regulator (MarR
family) [Bacillus subtilis]
Identities = 49/124 (39%), Positives = 73/124 (58%)

Query: 18 VMRKAFRTIDGKVSESFKEFELTPTQFAVLDVLYAKGTMKIGELIENMLATSGNMTVVIK 77
V  +AF+++ KE PT+FAVL++LY +G K+ ++ +L SGN+T VI
Sbjct: 20 VFARAFKSVSEHSIRDSKEHGFNPTEFAVLELLYTRGPQKLQQIGSRLLLVSGNVIYVID 79

Query: 78 NMEKKGWVLRHSCPNDKRAFLVSLTTEGEEVIKKALPEHIKRVEDAFSVLTETEQEDLIN 137
+E+ G+++R P DKR+ LT +GE+ K PH R+ AFS L+ EQ+ LI
Sbjct: 80 KLERNGFLVREQDPKDKRSVYAHLTDKGNEYLDKIYPTHALRIARAFSGLSPDEQDQLIV 139

Query: 138 LLKK 141
LLKK
Sbjct: 140 LLKK 143

A related DNA sequence was identified in S.pyogenes <SEQ ID 2317> which encodes the amino acid

- sequence <SEQ ID 2318>. Analysis of this protein sequence reveals the following:

Posgible site: 37
>>> Seems to have no N-terminal signal sequence
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Final Results -----

PCT/GB01/04789

bacterial cytoplasm --- Certainty=0.0537 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Cleaxr) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below:

Identities
Query:
Sbjct:
Query:
Sbhjct:
Query:

Sbjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

61

68

121

128

= 80/145 (55%), Positives = 111/145 (76%), Gaps = 1/145 (0%)

GDEMGNF- KNSAVKSMVVMRKAFRTIDGKVSESFKEFELTPTQFAVLDVLYAKGTMKIGE
G++M + KN+A+K+MVV RKA RT+D ++ FK+ +LT TQF+VLD+VLY KG M+I
GNQMSHLDKNTALKAMVVFRKAQRTLDAFGADIFKKADLTATQFSVLEVLYTKGCMRINH

LIENMLATSGNMTVVIKNMEKKGWVLRHSCPNDKRAFLVSLTTEGEEVIKKALPEHIKRV
LI+++LATSGNMTVV+ NME+ GW+ + DKRA++V+LT +G +I+ LP+H+ RV

60

67

120

LIDSLLATSGNMTVVLNNMERNGWISKCKDKTDKRAYVVTLTDKGTRLIEAVLPKHVARV 127

EDAFSVLTETEQEDLINLLKKFKTL 145
E+AF+VLTE EQ LI LLKKFK L
EEAFAVLTEKEQLCLIELLKKFKQL 152

vaccines or diagnostics.

Example 754

A DNA sequence (GBSx0801) was identified in S.agalactiae <SEQ ID 2319> which encodes the amino

acid sequence <SEQ ID 2320>. Analysis of this protein sequence reveals the following:

Posgible site: 46
>>> Seems to have no N-terminal signal seguence

Final Results -----

bacterial cytoplasm --- Certainty=0.3742 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAG05963 GR:AE004686 hypothetical protein [Pseudomonas aeruginosal

Identities = 115/203 (56%), Positives = 143/203 (69%), Gaps = 7/203 (3%
Query:
Shjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

62

64

122

118

182

177

SFLEELKNRRSIYAT.GRNTEVSDEKIVEIIKEAVROSPSAFNSQTSRVVILLNDEVTKEW
+FL +KNRR+IYAL + VS EKIVE++KEAV SPSAFNSQ+SRVV+L E +FW
AFLSSIKNRRTIYALDKQLPVSQEKIVELVKEAVSHSPSAFNSQSSRVVVLFGAEHEQEFW

DELVANDLVETMKVQGAPETAIAGTKEKLASFGASKGTVLFFEDQDVVKSLQEQFVLYAD
+ +A D E K+ P A A T+ KL SF A GTVLFFEDQ VV+ LOEQF LYAD
N--IAKD--ELKKI--VPADAFAATETKLNSFAAGAGTVLFFEDQTVVRQLOEQFALYAD

NFPVWSEQSTGIASVNTWTALSAELGLGGNLQHYNPVIDASVQAVYGVPASWKLRGQLNF
NFPVWSEQ++G+A WTAL AE +G +LOHYNP++DA + +P SWKLR Q+ F
NFPVWSEQASGMAQFAVWTAL-AEHKVGASLOHYNPLVDAQTHKTWNLPESWKLRAQMPF

GSIEAETGEKEFMNDDDRFKVIG 204
G+I A GEK F+ + +RFKV G
GAIAAPAGEKAFIAESERFKVFG 199

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

)
61
63
121
117
181

176
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Example 755

A DNA sequence (GBSx0802) was identified in S.agalactiae <SEQ ID 2321> which encodes the amino.
acid sequence <SEQ ID 2322>. Analysis of this protein sequence reveals the following:

Possible site: 58
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2730(Affirmative} < succs
bacterial mewbrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000 (Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB62846 GB:AL035475 hypothetical protein [Plasmodium falciparum]
(ver 2)
Identities = 112/529 (21%), Positives = 217/529 (40%), Gaps = 67/529 (12%)

Query: 3 NKKHKLLKNIEEFKTITQKRLTERGKFPYDTVHSTFEIKDENFIMERLKSSGLSMGKP-~ 60
N K+ +K + ++ Q + E+ KF D H E+EFIE + + K
Sbjct: 1063 NVKYNEMKGAKN-DSLNQNEIIEKEKF- -DLQH---ENRSERFIEEEKQICIVDDKKNNI 1116

Query: 61 - -VDYMGVNGIPIYTKTLSIVNKFAFENNSKDSSYSSNINISEDKIKENDQKILDLIVKS 118
vD + PY + I + +N + ¥S+ DKI +N++ ++ K
Sbhjct: 1117 MNVDEKRKSDHPSYERVLKMEG-~-~-- SNKNEEGYSNT-~ - -~ DKILKNEKNEKNVNEKK 1166

‘Query: 119 GANNONLTDEEKVIAFTKYIGEITNYDNEAYRARNVDTEYYRASDLFSVTERKLAMCVGY 178
G N++ +E+K K+ E + ++E D + F +C
Sbjct: 1167 GENDEKNENEKKEENDEKNVNEKKDENDEKNENEKKDENDNNNNSYFYNNSDTFELCTNS 1226

 Query: 179 SVTAARAFNIMGIPSYVVSGKSPQGISHAAVRAYYNRSWHIIDITASTYWKNGNYKITYS 238

+ N + IPS ++ +GI + N S I+ KN N ++ ¥YS
Sbjct: 1227 LIFINNKKNSILIPS----- ENEKGIIGSQKEEEQNISPVKINNKKKDL.CKNIN-ESDYS 1280
Query: 239 DFIKEYCIDGYD--VYDPAKTNNRFK-VKYMESNEAFENWIHNNGSKSML~-~-~-~- FIN 288
D ++ o+ +Y +N++ + ++ + NE + + + N S++ L ++

Sbijct: 1281 DKQYSVLLNSIEKKIYKKCSSNSKIRGIEKKKINEDYVDLKNINCSRNTLEFFLTKKYLK 1340

Query: 289 ESAALKDKKPKDDFVPVTEKEKNELIDKYKKLLSQIPENTONPGEKNIRDYLKNEYEEIL 348
S 4 ++ + V EK+K + K KK, +I N P+ I + + +EY +
Sbhijct: 1341 SSELIINEHDCONINNVYEKKKKKEQAK-KKLNRKI--NVNIPNDSIIEENMSSEYNFVK 1397

Query: 349 KKDN----LFEHEHAE------- FKESLNLNESFYLQOLKKEE- - ~---- MKPSDNLKKEE 390
KK+N FE + ++ F N + L +E+ ++ +N K+ E
Sbjct: 1398 KKNNNCMVKFETKRSKSILSSEIFAVKKNKKRATNLMRSEEQFISSIGLVEKGENKKRIE 1457

Query: 391 KPRENSVKERETPAENNDFVSVTEKNNLIDKYKELLSKIPENTONPGEKNIRN--YLEKE 448

+ E +KE+ + N+F KNNL ++ L K EN G N +h++
Sbjct: 1458 EKDEEYIKEK-IKNKKNEF--~--~ KNNLTEQL~ - LFFKSAENINTSGSFNTEKIRHVKRT 1509
Query: 449 YEELLQKDKLFKHEYTEFTKSLNLNETFYSQLKEGEMKLSENPEKGETN 497

+4+ + + ++ KL E ++ E + ++++N EKGE N
Sbjct: 1510 KRKVNLSNNFILNNFSNILKKLORMEEDKIKMDEQKKEINKNNEKGEFN 1558

There is also homology to SEQ ID 598.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 756

A 'DNA sequence (GBSx0803) was identified in S.agalactiae <SEQ ID 2323> which encodes the amino
acid sequence <SEQ ID 2324>. Analysis of this protein sequence reveals the following:
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Possible site: 22
>>> Seems to have no N-terminal signal sequence

~~~~~ Final Results -----

bacterial cytoplasm --- Certainty=0.1243 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 757

A DNA sequence (GBSx0804) was identified in S.agalactiae <SEQ ID 2325> which encodes the amino
acid sequence <SEQ ID 2326>. This protein is predicted to be 2-dehydro-3-deoxyphosphogluconate
aldolase/4-hydroxy-2-oxoglutarate al. Analysis of this protein sequence reveals the following:

Possible site: 49
>>> Seems to have no N-terminal signal sequence

————— ‘Final Results -----

bacterial cytoplasm --- Certainty=0.1057 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAD35160 GB:AE001693 2-dehydro-3-deoxyphosphogluconate
aldolase/4-hydroxy-2-oxoglutarate aldolase [Thermotoga maritimal
Identities = 78/192 (40%), Positives = 118/192 (60%), Gaps = 6/192 (3%)

Query: 14 KIVAVIRGNSQEEAFQAAQACIKGGISAIEIAYTNSKASQVIEQLVTQYTNQEQVVVGAG 73
KIVAV+R NS EEA + A A +GG+ IEI +T A VI++L + . ++ ++GAG
Sbhijct: 11 KIVAVLRANSVEEAKEKALAVFEGGVHLIEITFTVPDADTVIKEL--SFLKEKGAIIGAG 68

Query: 74 TVLDSETARMAILAGAKFIVSPAFNLQTAKLCNRYAIPYLPGCMTLSEVITALEAGCEII 133
vV E R A+ +GA+FIVSP + + ++ C + Y+PG MT +E+ A++ G I+
Sbhijct: 69 TVISVEQCRKAVESGAEFIVSPHLDEEISQFCKEKGVFYMPGVMTPTELVKAMKLGHTIL 128

Query: 134 KIFPGGTLGTSFISSLKAPLPQVQIMVTGGVNLINAKDWFLSGVTAIGIGCEFNKLAALG 193
K+FPG +G F+ ++K P P V4 + TGGVNL N +WF +GV A+G+G K G
Sbjct: 129 KLFPGEVVEPQFVKAMKGPFPNVKFVPTGGVNLDNVCEWFKAGVLAVGVGSALVK---~G 184

Query: 194 EFDKITEMAKQY 205

D++ E BK +
Sbjct: 185 TPDEVREKAKAF 196

There is also homology to SEQ ID 1252.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 758

A DNA sequence (GBSx0805) was identified in S.agalactiae <SEQ ID 2327> which encodes the amino
acid sequence <SEQ ID 2328>. This protein is predicted to be 2-keto-3-deoxygluconate kinase. Analysis of
this protein sequence reveals the following:



10

15

20

25

30

35

40

45

50

55

WO 02/34771 PCT/GB01/04789
-858-

Possible site: 55
>>> Seems to have no N-terminal signal sequence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.4213(Affirmative) < succs
bacterial mewbrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAD35161 GB:AE001693 2-keto-3-deoxygluconate kinase [Thermotoga maritimal
Identities = 94/329 (28%), Positives = 169/329 (50%), Gaps = 7/329 (2%)

Query: 3 KILFFGEPLIRITPKENDYFADSISTKLFYGGSEVNTARALQGFGQDTKLLSALPNNPIG 62
K++ FGE ++R++P ++ + S + YGG+ENA L G D ++ LPNNP+G
Sbjet: 2 KVVTFGEIMLRLSPPDHKRIFQTDSFDVTYGGAEANVAAFLAQMGLDAYFVTKLPNNPLG 61

Query: 63 NSFLQFLKAQGIDTHSIQWVGERVGLYFLEDSFACRKGEVVYDRDHSSLHDFRINQIDFD 122
++ L+ G+ T I G R+G+YFLE + R +VVYDR HS++ + + D+
Sbjct: 62 DAAAGHLRKFGVKTDYIARGGNRIGIYFLEIGASQRPSKVVYDRAHSAISEAKREDFDWE 121

Query: 123 QLFEGVSLFHFSGITLSLDESIQEITLLLLKEAKKREITISLDLNFRSKLISPKNAKILF 182
++ +G FHFSGIT L + + I LK A ++ +T+S DIN+R++L + + A+ +
Sbjct: 122 KILDGARWFHFSGITPPLGKELPLILEDALKVANEKGVTVSCDLNYRARLWTKEEAQKVM 181

Query: 183 SQFATFADICFG----IEPLMVDSQDTTFFNRDEATIEDVKERMISLINHFDFQVIFHTK 238
F 4+ D+ IE ++ S + + B + + ++F+ + T
Sbjct: 182 IPFMEYVDVLIANEEDIEKVLGISVEGLDLKTGKLNREAYAKIAEEVTRKYNFKTVGITL 241

Query: 239 RLODEWGRNHYQAYI-ANRKQEFVTSKEITTAVNQRIGSGDAFVAGALYQLLQHSDSKTV 297
R N++ + N+ F EI + R+G+GD+F +Y L DS+
Sbjct: 242 RESISATVNYWSVMVFENGQPHFSNRYEI--HIVDRVGAGDSFAGALIYGSLMGFDSQKK 299

Query: 298 IDFAVASASLKCALEGDNMFETVTAVNKV 326

+FA A++ LK + GD + ++ + K+
Shjct: 300 AEFAAAASCLKHTIPGDFVVLSIEEIEKL 328

There is also homology to SEQ ID 1264.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 759
A DNA sequence (GBSx0806) was identified in S.agalactiae <SEQ ID 2329> which encodes the amino
acid sequence <SEQ ID 2330>. Analysis of this protein sequence reveals the following:

Possible site: 16
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.22 Transmenbrane 53 - 69 ( 53 - 70)

————— Final Results -----

bacterial membrane --- Certainty=0.1086 (Affirmative) < suces>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAD36157 GB:AE001768 sugar-phosphate isomerase [Thermotoga maritimal
Identities = 41/125 (32%), Pogitives = 61/125 (48%), Gaps = 10/125 (8%)

Query: 1  MKIALINENSQASKNTIIYKELKAVSDEKGFEVFNYGMYGKEEESQLTYVONGLLTAILL 60
MKIA+ +4++ + +++K KG EV ++G Y +E Y + ++ +ID
Sbjct: 1 MKIAIASDHAAFE----LKEKVKNYLLGKGIEVEDHGTYSEESVDYPDYAKK-VVQSILS 55
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Query: 61 NSGAADFVITGCGTGIGAMLACNSFPGVVCGFAADPVDAYLFSQVNGGNALSLPFAKGFG 120
N ADF I CGTG+G +A N + G+ P AL N NL LP G
Sbject: 56 NE--ADFGILLCGTGLGMSIAANRYRGIRAALCLFPDMARLARSHNNANILVLP---GRL 110

Query: 121 WGAEL 125
GARL
Sbjct: 111 IGAEL 115

A related DNA sequence was identified in S.pyogenes <SEQ ID 2331> which encodes the amino acid

sequence <SEQ ID 2332>, Analysis of this protein sequence reveals the following:

Pogsible site: 13
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2599 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000({Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities = 159/212 (75%), Positives = 186/212 (87%)

Query: 1 MKIALINENSQASKNTIIYKELKAVSDEKGFEVFNYCGMYGKEEESQLTYVONGLLTAILL 60
MKIALINENSQA+KN IIY L V4+D+ G++VFNYGMYG E ESQLTYVONGLL +ILL
Sbijct: 1 MKIALINENSQAAKNGIIYDALTTVIDKHGYQVFNYGMYGTEGESQLTYVONGLLASILL 60

Query: 61 NSGAADFVITGCGTGIGAMLACNSFPGVVCGFAADPVDAYLFSQVNGGNALSLPFAKGFG 120
+ AADFV+TGCGTG+GAMLA NSFPGV CGFA++P +AYLFSQ+NGGNALS+PFAKGFG
Sbijct: 61 TTKAADFVVTGCGTGVGAMLALNSFPGVTCGFASEPTEAYLFSQINGGNALSIPFAKGFG 120

Query: 121 WGAELNLRYLFERLFEDEKGGGYPKERAVPEQRNARILSEIKQITYRDLLSVLKEIDQDF 180
WGAELNL +FERLF + GGGYPKERA+PEQRNARILS++K+ITYRDLL+++K+IDQDF
Sbjct: 121 WGAELNLTLIFERLFAEPMGGGYPKERAIPEQRNARILSDLKKITYRDLLAIVKDIDQODF 180

Query: 181 LKETISGEHFQEYFFANCONONIADYLKSVLD 212
LKETISG HFQEYFFAN + + YLKSVL+
Sbjct: 181 LKETISGAHFQEYFFANAEPSELVTYLKSVLE 212

Based on this analysis, it was predicted that these proteins and their epitopes could be usefnl antigens for

vaccines or diagnostics.

Example 760

A DNA sequence (GBSx0807) was identified in S.agalactiae <SEQ ID 2333> which encodes the amino

acid sequence <SEQ ID 2334>. Analysis of this protein sequence reveals the following:

Possible site: 23
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.37 Transmembrane 10 - 26 ( 8 - 26)

————— Final Results -----

bacterial membrane --~ Certainty=0.1150(Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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Example 761

A DNA sequence (GBSx0808) was identified in S.agalactiae <SEQ ID 2335> which encodes the amino
acid sequence <SEQ ID 2336>. This protein is predicted to be gluconate 5-dehydrogenase (fabG). Analysis

-860-

of this protein sequence reveals the following:

Possible site: 35
>>> Seems to have no N-terminal signal sequence

Final Results -----

PCT/GB01/04789

bacterial cytoplasm --- Certainty=0.1117 (Affirmative) < sucecs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAC77223 GB:AE000497 5-keto-D-gluconate 5-reductase [Escherichia

Identities
Query:
8bjct:
Query:
Sbjct:
Query:
Sbict:
Query:

- Sbjct:
Query:

Sbhjct:

66

61

126

121

186

181

246

235

coli K12]

= 116/260 (44%), Positives = 165/260 (62%), Gaps = 6/260 (2%)

LKDNFSLEGKVALITGASYGIGFSIATAFARAGATIVFNDIKQELVDKGISAYKKLGIKA
+ D FSL GK LITG++ GIGF +AT + GA I+ NDI E + + + GI+A
MNDLFSLAGKNILITGSAQGIGFLLATGLGKYGAQII INDITAERAELAVEKLHQEGIQA

HGYVCDVTDEDGINEMVDKISQDVGVIDILVNNAGTI IKRTPMLEMSAADFRQVIDIDLNA
+VT + I+ V+ I +D+G ID+LVNNAGI +R P E ++ VI ++ A
VAAPFNVTHKHEIDAAVEHIEKDIGPIDVLVNNAGIQRRHPFTEFPEQEWNDVIAVNQTA

PFIVSKAVLPGMIQKGHGKIINICSMMSELGRETVAAYAAAKGGLKMLTKNIASEYGSAN
F+VS+AV M+++ GK+INICSM SELGR+T+ YAA+KG +KMLT+ + E N
VFLVSQAVTRHMVERKAGKVINICSMOSELGRDTITPYAASKGAVKMLTRGMCVELARHN

IQCNGIGPGYIATPQTAPLRERQDDGSRHPFDQF I IAKTPAARWGEAEDLGAPAIFLASD
IQNGI PGY T T L E + F 4+ +TPAARWG+ ++L  A+FL+S
IQVNGIAPGYFKTEMTKALVEDE--~--- AFTAWLCKRTPAARWGDPQELIGAAVFLSSK

ASNFINGHILYVDGGILAYI 265
AS+F+NGH+1.+VDGG+L  +
ASDFVNGHLLFVDGGMLVAV 254

There is also homology to SEQ ID 1242:

Identities

Query:

sbhjet:
Query:
Sbjct:
. Query:
Sbjct:
Query:
Shjct:
Query:

Sbjct:

66

61

126

121

186

181

246

241

= 225/264 (85%), Positives = 246/264 (92%)

LKDNFSLEGKVALITGASYGIGFSIATAFARAGATIVENDIKQELVDKGISAYKKLGIKA
+++ FSL+GK+ALITGASYGIGF IA A+A+AGATIVFNDIKQELVDKG++AY++LGI+A
MENMFSLQGKIALITGASYGIGFEIAKAYAQAGATIVFNDIKQELVDKGLAAYRELGIEA

HGYVCDVTDEDGINEMVDKISQDVGVIDILVNNAGI IKRTPMLEMSAADFRQVIDIDLNA
HGYVCDVTDE GI +MV +I +VG IDILVNNAGII+RTPMLEM+A DFRQVIDIDLNA
HGYVCDVTDEAGIQOMVSQIEDEVGAIDILVNNAGIIRRTPMLEMAAEDFRQVIDIDLNA

PFIVSKAVLPGMIQKGHGKI INICSMMSELGRETVAAYAAAKGGLKMLTKNIASEYGSAN
PFIVSKAVLP MI KGHGKIINICSMMSELGRETV+AYAAAKGGLKMLTKNIASE+G AN
PFIVSKAVLPSMIAKGHGKI INICSMMSELGRETVSAYAAAKGGLKMLTKNIASEFGEAN

IQCNGIGPGYIATPQTAPLRERQDDGSRHPFDOFIIAKTPAARWGEAEDLGAPATFLASD
IQCNGIGPGYIATPQTAPLRERQ DGSRHPFDQFIIAKTPAARWG EDL PA+FLASD
IQCNGIGPGYIATPQTAPLRERQADGSRHPFDQF I IAKTPAARWGTTEDLAGPAVFLASD

ASNFINGHILYVDGGILAYIGKQP 269
ASNF+NGHILYVDGGILAYIGKQP
ASNFVNGHILYVDGGILAYIGKQP 264

65

60

125

120

185

180

245

234

65

60

125

120

185

180

245

240
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Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 762

A DNA sequence (GBSx0809) was identified in S.agalactiae <SEQ ID 2337> which encodes the amino
acid sequence <SEQ ID 2338>. This protein is predicted to be mannose-specific phosphotransferase system
component ITAB. Analysis of this protein sequence reveals the following:

. Pogssible site: 24
>>> Seems to have no N-terminal signal sequence

_____ Final Results -----

bacterial cytoplasm --- Certainty=0.0886 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000 (Not Cleax) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>CP:AAD46485 GB:AF130465 mannose-specific phosphotransferase system
component IIAB [Streptococcus salivarius]
Identities = 43/107 (40%), Positives = 61/107 (56%), Gaps = 3/107 (2%)

Query: 2 IKIIIVAHGNFPDGILSSLELIAGHQEYVVGINFIAGMSSNDVRVALQREVIDFK-~--EL 58
I ITI +HG F 4GI S +I GQE V + F+ +D+ + F ET
Sbjct: 3 IGIIIASHGKFAEGIHQSGSMIFGDQEKVQVVTFMPSEGPDDLYAHFNDAIAQFDADDEL 62

Query: 59 LVLTDLLGGTPFNVSSALSVEYTDKKIKVLSGLNLSMLMEAVLSRTM 105
LVL DL, G4+PFN +8 ++ E D+KI +++GINL ML++A R M
Sbjct: 63 LVLADLWSGSPFNQASRIAGENPDRKIATITGLNLPMLIQAYTERMM 109
A related DNA sequence was identified in S.pyogenes <SEQ ID 2339> which encodes the amino acid
sequence <SEQ ID 2340>. Analysis of this protein sequence reveals the following:

Posgible site: 41
>>> Seems to have an uncleavable N-term signal seqg

_____ Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases: -

>GP:AAF81086 GB:AF228498 AgaF [Escherichia coli]
Identities = 48/127 (37%), Positives = 71/127 (55%), Gaps = 6/127 (4%)

Query: 1 MIAIIVMGHGHFASGIVSALELIAGKQEKVTAIDFTTEMTAADVQDQLSRALIP---EEE 57
M++II+ GHG FASG+ A++ I G+Q + AID + A + QL A+ E+
Shjct: 1 MLSIILTGHGGFASGMEKAMKQILGEQSQF IAIDVPETSSTALLTSQLEEATAQLDCEDG 60

Query: 58 TLVLCDLLGGTPFKVAATLMESLPNTTCNVLSGLNLAMLIEASFARQTAASFDDLVSGLI 117

+ L DLLGGTPF+VA+TL P C V++G NL +L+E R+ + + V L
Sbjct: 61 IVFLTDLLGGTPFRVASTLAMOKPG--CEVITGTNLQLLLEMVLEREGLSGEEFRVQAL- 117
Query: 118 TCSKEGI 124

C G+
Sbjct: 118 ECGHRGL 124

An alignment of the GAS and GBS proteins is shown below.

Identities = 73/146 (50%), Positives = 94/146 (64%), Gaps = 3/146 (2%)

Query: 1 MIKIIIVAHGNFPDGILSSLELIAGHQEYVVGINFIAGMSSNDVRVALOREVIDFKEILV 60
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Sbjct:
Query:
Sbjct:
Query:

Sbjct:

1

61

61

121

121

-862-

MI II++ HG+F GI+S+LELIAG QE V I+F M++ DV+ L R +I +BE LV
MIAITIVMGHGHFASGIVSALELIAGKQEKVTAIDFTTEMTAADVQDQLSRALIPEEETLV

LTDLLGGTPFNVSSALSVEYTDKKIKVLSGLNLSMLMEAVLSRTMFEHVDDLVDKVITSS
L DLLGGTPF V++ L + VLSGLNL+ML+EA +R DDLV +IT S
LCDLLGGTPFKVAATLMESLEPNTTCNVLSGLNLAMLIEASFARQTAASFDDLVSGLITCS

HEGIVDFSTCLATQTAEATFE--GGI 144
EGIVD+ T L+ Q AT + GGI
KEGIVDWKT-LSQQEDGATDDELGGI 145

PCT/GB01/04789

60
120

120

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 763

A DNA sequence (GBSx0811) was identified in S.agalactiae <SEQ ID 2341> which encodes the amino
acid sequence <SEQ ID 2342>. This protein is predicted to be unsaturated glucuronyl hydrolase. Analysis

of this protein sequence reveals the following:

Possible site: 48
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.11 Transmembrane 172 - 188 ( 172 - 188)

Final Results -----

bacterial membrane --- Certainty=0.1044 (Affirmative) < succs>
bacterial outside ---- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAB05773 GB:AP001514 unsaturated glucuronyl hydrolase [Bacillus halodurans]
= 156/370 (42%), Positives = 219/370 (59%), Gaps = 3/370 (0%)

Identities
Query:
Sbijct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbhijct:
Query:
Sbhjct:
Query:

Sbict:

30

4

20

64

150

124

209

184

269

244

329

304

382

362

EEAIEKALKQLYINIDYFGEEYPTPATFNNIYKVMDNTEWTNGFWTGCLWLAYEYNQDKK
++A+ ++ NI F +P  + Y++ +N EWTNGFW+G LWL YEY D
KOAMTDVAEKTLTNIKRFNGRFPHVSEDGEHYELNNNNEWTNGFWSGILWLCYEYTNDPA

LKNIAHKNVLSFLNRINNRIALDHHDLGFLYTPSCTAEYRINGDVKALEATIKAADKLME
+ A V SF R+ + LDHHD+GFLY+ § A++ I D +A + TI+AAD LM+
FRQAAASTVRSFQORMEQNLELDHHDIGFLYSLSSKAQWI IERDERAKQLTIEAADVLMK

RYQEKGGFIQAWGELG-YKEHYRLIIDCLINIQULFFAYEQTGDEKYRQVAVNHFYASAN
R++EK QAWG G R+I+DCL+N+ LLF+A E TG+ YR+ A+ H +
RWREKIELFQAWGPEGDLSNGGRIIVDCLMNLPLLFWASEVTGNPDYREAATITHADKTRR

NVVRDDSSAFHTFYFDPETGEPLKGVTRQGYSDESSWARGQAWGIYGIPLSYRKMKDYQQ
+VR D S +HTFYF+ ETGE L+G T QGY D S+W+RGQAW IYG ++YR  + +
FIVRGDDSTYHTFYFNQETGEALRGGTHQGYEDGSTWSRGOAWAIYGFAIAYRYTGNERY

IILFKGMTINYFLNRLPEDKVSYWDLIFTDGSGQPRDTSATATAVCGIHEMLKYLPEVDPD
+ K YF+ LP D V+YWD RD+SA+A A CGI E+L +L E DPD
LETAKRTAKYFIENLPADYVAYWDFNAPITPDTKRDSSASATASCGILELLSHLQETDPD

KETYKYAMHTMLRSLIEQYSNNELIAGRPLLLHGVYSWHSGKGVDEGNIWGDYYYLEALL
K ++ ++ + SL+E Y4+ + G L+ G YS G D+ IWGDY+Y EAL+
KAFFQQSVQKOMTSLVENYASEKDAQG- -LIKRGSYSVRIGHAPDDYVIWGDYFYTEALM

RFYKDWELYW 398
R K YW
RLEKLRNGYW 371

A related DNA sequence was identified in S.pyogenes <SEQ ID 2343> which
sequence <SEQ ID 2344>. Analysis of this protein sequence reveals the following:

89

63

149
123
208
183
268
243
328
303
388

361

encodes the amino acid
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Possible site: 33
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.37 Transmembrane 173 - 189 ( 173 - 189)

————— Final Results -----

bacterial membrane --- Certainty=0.1150(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities = 273/395 (69%), Positives = 336/395 (84%)

Query: 4 IKPVKVESIENPKRFLNSRLLTKIEVEEAIEKALKQLYINIDYFGEEYPTPATFNNIYKV 63
+K + +E I+ P+RF L4+ ++ +A++ ALKQ+ +N+DYF E++PTPAT +N Y +
Sbjct: 5 LKTIALEPIKQPERFTKEDFLSQEDITQALDLATLKQVRLNMDYFKEDFPTPATKDNQYAL 64

Query: 64 MDNTEWTNGFWTGCLWLAYEYNQDKKLKNIAHKNVLSFLNRINNRIALDHHDLGFLYTPS 123
MDNTEWTN FWIGCLWLAYEY+ D +K +A N LSFL+R+ I LDHHDLGFLYTPS
Sbjct: 65 MDNTEWTNAFWIGCLWLAYEYSGDDAIKALAQANDLSFLDRVTRDIELDHHDLGFLYTPS 124

Query: 124 CTAEYRINGDVKALEATIKAADKLMERYQEKGGFIQAWGELGYKEHYRLIIDCLLNIQLL 183
C AE+++ ++ EA +KAADKL++RYQ+KGGFIQAWGELG KE YRLIIDCLLNIQLL
Sbjct: 125 CMAEWKLLKTPESREAALKAADKLVQRYQDKGGFIQAWGELGKKEDYRLIIDCLLNIQLL 184

Query: 184 FFAYEQTGDEKYRQVAVNHFYASANNVVRDDSSAFHTFYFDPETGEPLKGVTRQGYSDES 243
FFA ++TGD +YR +A+NHFYASAN+V+RDD+SA+HTFYFDPETG+P+KGVTRQGYSD+S
Sbjct: 185 FFASQETGDNRYRDMAINHFYASANHVIRDDASAYHTFYFDPETGDPVKGVTRQGYSDDS 244

Query: 244 SWARGQAWGIYGIPLSYRKMKDYQQIILFKGMTNYFLNRLPEDKVSYWDLIFTDGSGQPR 303
+WARGQAWGIYGIPL+YR +K+ + I LFKGMT+YFLNRLP+D+VSYWDLIF DGS Q R
Sbjct: 245 AWARGQAWGIYGIPLTYRFLKEPELIQLFKGMTHYFLNRLPKDQVSYWDLIFGDGSEQSR 304

Query: 304 DTSATATAVCGIHEMLKYLPEVDPDKETYKYAMHTMLRSLIEQYSNNELIAGRPLLLHGV 363
D+SATA AVCGIHEMLK LP+ DPDK+TY+ AMH+MLR+LI+ Y+N +L G PLLLHGV
Sbjct: 305 DSSATAIAVCGIHEMLKTLPDHDPDKKTYEAAMHSMLRALIKDYANKDLKPGAPLLLHGV 364

Query: 364 YSWHSGKGVDEGNIWGDYYYLEALIRFYKDWELYW 398
YSWHSGKGVDEGNIWGDYYYLEAL+RFYKDW YW

" Sbjct: 365 YSWHSGKGVDEGNIWGDYYYLEALLRFYKDWNPYW 399

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 764

A DNA sequence (GBSx0812) was identified in S.agalactiae <SEQ ID 2345> which encbdes the amino
acid sequence <SEQ ID 2346>. Analysis of this protein sequence reveals the following:

Pogsible site: 36
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3035(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < sucecs
bacterial outside --- Certainty=0.0000{Not Clear) < succs>

The protein has homology with the followiﬁg sequences in the GENPEPT database.

>GP:AAC44679 GB:U65015 PTS permease for mannose subunit IIIMan C
terminal domain [Vibrio furnissiil
Identities = 63/125 (50%), Positives = 89/125 (70%), Gaps = 1/125 (0%)

Query: 5 PNIVMTRVDERLIHGQ-GQLWVKFLSCNTVIVANDDVSKDHLOOTLMKTVVPESIALRFF 63
PNIV++R+DERL+HGQ G WV F N V4+VAND+V+ D +QQ LM+ V+ + IA+RF+
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Sbjct: 2 PNIVLSRIDERLVHGQVGVQWVGFADANIVVVANDEVAADTIQQNLMEMVLADGIAIRFW
Query: 64 DIQKVIDIIHKANPAQTIFIIVKDLKDVYRLVAGGVPIKEINIGNIHNGEGKEQVSRSIF 123

+QK ID THKA+ Q I ++ K D RLV GGVPI IN+GN+H +GK Q+S+++
Sbjct: 62 TVQKTIDTIHKASDRQRILLVCKTPHDFRRLVEGGVPIAAINVGNMHYIDGKTQISKTVS 121
Query: 124 LGMKD 128

+ 4D
Sbjct: 122 VDAED 126

A related DNA sequence was identified in S.pyogenes <SEQ ID 2347> which encodes the amino acid

sequence <SEQ ID 2348>. Analysis of this protein sequence reveals the following:

Posgible site: 58
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.2511(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases:

>GP:BAA84216 GB:AB019619 unsaturated glucuronyl hydrolase [Bacillus

Identities

Query:
Sbijct:
Query:
Sbijct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

sbjct:

32

4

92

64

152

124

211

184

271

244

331

304

391

364

sp. GL1]

= 161/369 (43%), Positives = 220/369 (58%), Gaps = 1/369 (0%)

QALDLALKQVRLNMDY FKEDFPTPATKDNQYAIMDNTEWTNAFWTIGCLWLAYEYSGDDAT
QA+ AL N+ F + FP + N+Y + DNT+WT+ FW+@ LWL YEY+GD+
QAIGDALGITARNLKKFGDRFPHVSDGSNKYVLNDNTDWTDGFWSGILWLCYEYTGDEQY

KALAQANDLSFLDRVTRDIELDHHDLGFLYTPSCMAEWKLLKTPESREAALKAADKLVOR
+ A SF +R+ R LDHHD+GFLY+ S A+W + K +R+ AL AAD L++R
REGAVRTVASFRERLDRFENLDHHDIGFLYSLSAKAQWIVEKDESARKLALDAADVLMRR

YODKGGFIQAWGELGKKEDY ~RLIIDCLINIQLLFFASQETGDNRYRDMAINHFYASANH
o G IQAWG G E+ R+IIDCLLN+ LL +A ++TGD YR +A H S
WRADAGI TQAWGPKGDPENGGRTI I IDCLLNLPLLLWAGEQTGDPEYRRVAEAHALKSRRF

VIRDDASAYHTFYFDPETGDPVKGVTROGYSDDSAWARGQAWGIYGIPLTYRFLKEPELT
++R D S+YHTFYFDPE G+ ++G T QG +D S W RGQAWGIYG L R+L +L+
LVRGDDSSYHTFYFDPENGNAIRGGTHQGNTDGSTWTRGQAWGIYGFALNSRYLGNADLL

QLFKGMTHYFLNRLPKDQVSYWDLIFGDGSEQSRDSSATATIAVCGIHEMLKTLPDHDPDK
+ KM +FL R+P+D V YWD RDSSA+AI CG+ E+ L + DP++
ETAKRMARHFLARVPEDGVVYWDFEVPQEPSSYRDSSASAT TACGLLEIASQLDESDPER

KTYEAAMHSMLRALTKDYANKDLKPGAPLLLHGVYSWHSGKGVDEGNIWGDYYYLEATLR
++ A + + AL YA 4D + GY G ' D+ IWGDYYYLEALLR
QRFIDAAKTTVTALRDGYAERDDGEAEGFIRRGSYHVRGGISPDDYTIWGDYYYLEALLR

FYKDWNPYW 399
+ YW
LERGVTGYW 372

An alignment of the GAS and GBS proteins is shown below.

Identities

Query:
Sbjct:
Query:

Sbijct:

5

4

65

64

= 112/160 (70%), Positives = 132/160 (82%), Gaps = 1/160 (0%

PNIVMTRVDERLIHGQGQLWVKFLSCNTVIVANDDVSKDHLOQTIMKTVVPESIALRFFD
PNI+MTRVDERLIHGQGOLWVKFLA+CNTVIVAND VS+D +QQ+LMKTV+P SIA+REFF
PNIIMTRVDERLIHGQGQLWVKFLNCNTVIVANDAVSEDKIQQSLMKIVIPSSIAIRFFS

IQKVIDIIHKANPAQTIFIIVKDLKDVYRLVAGGVPIKEINIGNIHNGEGKEQVSRSIFL
IQKVIDIIHKA+PAQ+IFI+VKDL+D LV GGVPI EINIGNIH + K +++ I L
IQKVIDIIHKASPAQSTFIVVKDLODAKLLVEGGVPITEINIGNIHKTDDKVAITQFISL

91

63

151
123
210
183
270
243
330
303
390

363

)
64
63
124

123
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Query: 125 GMKDKEIIRKLNQEYHIAFNTKTTPTGNDGAVEVNILDYI 164

G DK IR L ++H+ FNTKTTP GN A +V+ILDYI

Sbjct: 124 GETDKSAIRCLAHDHHVVENTKITPAGN-SASDVDILDYI 162

PCT/GB01/04789

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 765

A DNA sequence (GBSx0813) was identified in S.agalactiae <SEQ ID 2349> which encodes the amino
acid sequence <SEQ ID 2350>. This protein is predicted to be AgaW (agaC). Analysis of this protein

sequence reveal

Possible si
>>> Seems t
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL

————— Final

s the following;

te: 25
o have a cleavable N-term signal seq.

Likelihood = -6.95 Transmewmbrane 251 - 267 ( 244 - 269)
Likelihood = -4.30 Transmembrane 213 - 229 ( 208 - 230)
Likelihood = -2.71 Transmembrane 149 - 165 ( 148 - 165)
Likelihood = -1.81 Transmembrane 31 - 47 ( 31 - 49)
Likelihood = -1.49 Transmembrane 173 - 189 ( 173 - 189)
Results ----~
bacterial membrane --- Certainty=0.3781(Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAF8108
Identities

Query: 1
Sbjct: 1
Query: 60
Sbjct: 61
Query: 120
Sbjct: 115
Query: 171
Sbjct: 170
Query: 231

Sbict: 225

4 GB:AF228498 AgaW [Escherichia coli]

= 93/295 (31%), Positives = 140/295 (46%), Gaps = 48/295 (16%)

MDISILQAVLIGLWTAFCFSGMLLGL-YTNRCIVLSLGVGVILGDIQTALAVGAISELAY
M+IS+LOA +G+ M GL + 4R +VDL VG++LGD+ T + G EL +
MEISLLQAFALGIIAFIAGLDMFNGLTHMHRPVVLGPLVGLVLGDLHTGILTGGTLELVW

MGFGVGAGGTVPPNPIGPGIFGTLMAITTAGTKGKITPEAATALSTPIAVGIQFLQTATY
MG AG PEN I I GT AITT + P+ A+ ++ P AV +Q T +
MGLAPLAGAQ-PPNVIIGTIVGTAFAITTG~ -~~~ VKPDVAVGVAVPFAVAVOMGITFLFE

TAFAGAPETAKK----~---- ALQAGNFRGFKIAANGT -~ INAFAGLGFGLGVLGALSTQTL
+ +G + AL A N+ N + AF + FG A +T+
SVMSGVMSRCARMPRTPILAATNACNYLALLALGNFYFLCAFLPIYFG- -~~~ AFHAKTI

TDLFALIPPVLLNGLTLAGKMLPAIGFAMILSVMAKKEL I PYILLGYVLAVYFGLPVLTP
D+ +P  L4++GL +AG ++PAIGFA++L +M K IPY +LG+V A + LPVL
IDV---LPQRLIDGLGVAGGIMPAIGFAVLLKIMMKNVYIPYFILGFVAAAWLKLPVL - -

TANGDGVLTSVATNSVLGVPTIGVAI IATIFALLDIFRKPAAPTKETKTEGDNQD 285
+A A AL+D+ RK PT+ + + +D
—————————————————————— ATACPALAMALIDLLRKSPEPTQPAAQKEEFED 257

A related DNA sequence was identified in S.pyogenes <SEQ ID 2351> which
sequence <SEQ ID 2352>, Analysis of this protein sequence reveals the following:

Possible site: 52
>>> Seems to have a cleavable N-term signal seq.

INTEGRAL
INTEGRAL Likelihood
INTEGRAL Likelihood

----- Final

It

I

59

60

119
114
170
169
230

224

encodes the amino acid

Likelihood = -6.37 Transmembrane 220 - 236 ( 214 - 241)
-5,10 Transmembrane 146 - 162 ( 144 - 165)
-1.59 Transmembrane 184 - 200 {( 184 - 202)

Results -----
bacterial membrane --- Certainty=0.3548 (Affirmative) < suce>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

bacterial cytoplasm -~- Certainty=0.0000(Not Clear) < succs
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The protein has homology with the following sequences in the databases:

>GP:AAC44680 GB:U65015 PTS permease for mamnose subunit IIPMan

Identities

Query: 1

Sbijct: 1

Query: 60
Sbject: 61
Query: 120
Sbjct: 118
Query: 177
Sbjct: 176
Query: 237

Sbjct: 236

[Vibrio furnissii]

PCT/GB01/04789

= 86/255 (33%), Positives = 137/255 (53%), Gaps = 11/255 (4%)

MDINLLQALLIGLWTAFCFSGMLLGI -YTNRCIILSFGVGIILGDLPTALSMGAISELAY
M+I L QAL++GL + G+ + +R ++L  VG+ILGDL T + +G EL +
MEIGLFQALMLGLLAFLAGLDLFNGLTHFHRPVVLGPLVGLILGDLHTGILVGGTLELIW

MGFGVGAGGTVPPNPIGPGIFGTLMAITSAGKVTPEAATALSTPTAVALQFLQTFAYTAF
MG AG PPN I I GT AIT+ V P A+ ++ P AVAXQ T ++A
MGLAPLAGAQ-PPNVIIGTIVGTTFAITT - -NVEPNVAVGVAVPFAVAVOMGITLLFSAM

AGAPETAKKQLQKGNIRGFK- - - FAANGTIWAFAFIGLGLGLLGALSMDTLLHLVDYIPP
+ + + +REG+ +A ++FF+ L+ L D +V 4P
SAVMSKCDEYAKNADTRGIERVNYFALAVLGSFYFLCAFLPIY - - LGADHAGAMVAALPK

VLLNGLTVAGKMLPAIGFAMILSVMAKKELIPFVLIGYVCAAYLOIPTIGIATIIGIIFAL
L++GL VAG ++PAIGFA+++ +M K IP+ +4G+V AA+LQ+P + I A+
ALTIDGLGVAGGIMPAIGFAVIMKIMMKNAYIPYFILGFVAAAWLQLPILATRCAATAMAT

NEFYNK--PKQVDAT 249
+F K P V+A+
IDFMRKSEPTPVNAS 250

An alignment of the GAS and GBS proteins is shown below.

Identities = 203/288 (70%), Positives = 225/288 (77%), Gaps = 28/288 (9

Query: 1

Sbjet: 1

Query: 61
Sbjct: 61
Query: 121
Sbject: 118
Query: 181
Sbjct: 178
Query: 241

Sbjct: 220

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

MDISILQAVLIGLWTAFCFSGMLLGLYTNRCIVLSLGVGVILGDIQTALAVGAISELAYM
MDI++LQA+LIGLWIAFCFSGMLLG+YTNRCI+LS GVG+ILGD+ TAL++GAISELAYM
MDINLLOATLLIGLWTAFCFSGMLLGIYTNRCIILSFGVGIILGDLPTALSMGAISELAYM

GFGVGAGGTVPPNPIGPGIFGTLMAITTAGTKGKITPEAALALSTPIAVGIQFLOTATYT
GFGVGAGGTVPPNPIGPGIFGTLMAIT+AG K+TPEAALALSTPIAV IQFLQT YT
GFGVGAGGTVPPNPIGPGIFGTLMAITSAG- - -KVIPEAALALSTPIAVAIQFLOTFAYT

AFAGAPETAKKALQAGNFRGFKIAANGTIWAFAGLGFGLGVLGALSTQTLTDLFALIPPV
AFAGAPETAKK LQ GN RGFK AANGTIWAFA +G GLG+LGALS TL L IPPV
AFAGAPETAKKQLOKGNIRGFKFAANGTIWAFAFIGLGLGLLGALSMDTLLHLVDYIPRV

LLNGLTLAGKMLPAIGFAMILSVMAKKEL I PYILLGYVLAVYFGLPVLTPTANGDGVLTS
LLNGLT+AGKMLPAIGFAMILSVMAKKELIP++L+GYV A Y
LILNGLTVAGKMLPAIGFAMILSVMAKKELIPFVLIGYVCAAY - - - - -~ ~— == ——mm

VATNSVLGVPTIGVAITATIFALLDIFRKPAAPTKETKTEGDNQDDWT 288
L +PTIG+AII IFAL + + KP T +G QDDWI
—————— LQIPTIGIAIIGIIFALNEFYNKP-KQVDATTVQGGQQODDWL 260

vaccines or diagnostics.

Example 766

A DNA sequence (GBSx0814) was identified in S.agalactiae <SEQ ID 2353> which encodes the amino

59

60

119

117

176

175

236

235

%)
60
60
120
117
180

177

240

acid sequence <SEQ ID 2354>, Analysis of this protein sequence reveals the following:

Pogsible site: 31
>>> Seems to have no N-terminal signal sequence

————— Final Results -----
bacterial cytoplasm --- Certainty=0.2442 (Affirmative) < suces
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
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The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 767

A DNA sequence (GBSx0815) was identified in S.agalactiae <SEQ ID 2355> which encodes the amino
acid sequence <SEQ ID 2356>. This protein is predicted to be PTS permease for mannose subunit IIBMan.
Analysis of this protein sequence reveals the following:

Possible gite: 43

>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -8.28 Transmembrane 278 - 294 ( 272 - 294)
INTEGRAT Likelihood -3.45 Transmembrane 155 - 171 ( 155 - 174)
INTEGRAL Likelihood -1.59 Transmembrane 250 - 266 ( 250 - 267)

i

it

————— Final Results -----

bacterial membrane --- Certainty=0.4312(Affirmative) < succs
bacterial outgide --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 8657> which encodes amino acid sequence <SEQ ID 8658>
was also identified. Analysis of this protein sequence reveals the following:

Lipop: Possible site: -1 Crend: 10

McG: Discrim Score: -9.70

GvH: Signal Score (-7.5): -6.12

Posgible gite: 19

>>> Seemg to have no N-terminal signal sequence

ALOM program count: 3 value: -8.28 threshold: 0.0
INTEGRAL Likelihood = -8.28 Transmembrane 254 - 270 ( 248 - 270)
INTEGRATL Likelihood -3.45 Transmembrane 131 - 147 ( 131 - 150)
INTEGRAL Likelihood -1.59 Transmembrane 226 - 242 ( 226 - 243)

PERIPHERAL Likelihood = 0.37 175
modified ALOM score: 2.16
**%* Reasoning Step: 3
————— Final Results -----
bacterial menbrane --- Certainty=0.4312 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAA57943 GB:U18997 ORF_0290; Geneplot suggests frameshift
linking to 0267, not found [Escherichia coli]
Identities = 101/278 (36%), Positives = 164/278 (58%), Gaps = 6/278 (2%)

Query: 17 LROKETTKMTGSKKLAKSDYTKTALRAFYLONGFNYSNYQGLGYANVIYPALKKYYGDDK 76
++ K+ T GS+ ++4K D T+ R+ LQ FNY Qo G+ + P LKK Y DDK
Sbjct: 19 VEKMKKRTTAMGSE-ISKKDITRLGFRSSLLQASFNYERMQAGGFTWAMLPILKKIYKDDK 77

Query: 77 KALAGALEENVEFYNTNPHFLPFVTSLHLAMLDNERPEEEIRGIKMALMGPLAGIGDSLS 136
L+ A+++N+EF NT+P+ + F+ L +4M + + I+G+K+AL GP+AGIGD++
Sbijct: 78 PGLSAAMKDNLEFINTHPNLVGFLMGLLISMEEKGENRDTIKGLKVALFGPIAGIGDAIF 137

Query: 137 QFCLAPLFSTIAASLATDGLVMGPILFFVAMNTILTGIKLVTGMYGYRLGTSFIDKLSEQ 196
FLP+ +1I+S A+ @ ++GPILFF A+ ++ 44+ GY +G IDK+ E
Sbjct: 138 WFTLLPIMAGICSSFASQGNLLGPILFF-AVYLLIFFLRVGWTHVGYSVGVKAIDKVREN 196
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Query:

Sbhjct:

Query: 257

Sbijct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2357> which encodes the amino acid

253

-868-

+I+R+A I+G+TVI L A+ V + + +FA T + Q DK+ P +LP

ALYTFLMFYLIKNKKWITYKLVILTVIIGILGSWLGIL 294
YT LM+Y ++ KK L+ +T ++ I+ 8 GIL
MAYTLLMYYFLRVKKAHPVLLIGVTFVLSIVCSAFGIL 290

sequence <SEQ ID 2358>. Analysis of this protein sequence reveals the following:

Possible gite: 45
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -8.49 Transmembrane 276 - 292 ( 270 - 292)

PCT/GB01/04789

197 MSVISRAANIVGVTVISSLAATQVKLTIPYTFAPEKVTSTTQKIVIVQGMLDKIAPALLP 256

197 SQMIARSATILGITVIGGLIASYVHINVVTSFA----IDNTHSVALQODFFDKVFPNILP 252

INTEGRAL Likelihood = -7.01 Transmembrane 151 - 167 ( 149 - 176)
INTEGRAL Likelihood = -3.03 Transmembrane 202 - 218 ( 202 - 220)
INTEGRAL Likelihood = -2.13 Transmembrane 249 - 265 ( 248 - 265)
Final Results -----
bacterial membrane --- Certainty=0.4397 (Affirmative) < succ>
bacterial outsgide --- Certainty=0.0000 (Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) < succs

The protein has homology with the following sequences in the databases:

>GP:AAA57943 GB:U18997 ORF_0290; Geneplot suggests frameshift

linking to 0267, not found [Escherichia colil]

Identities = 104/285 (36%), Positives = 162/285 (56%), Gaps = 7/285 (2%)

Query

Sbjct:
Query:
Shjct:
Query:
Sbjct:
Query:
Sbijct:
Query:

Sbjct:

: 8

13

68

73

128

133

188

192

248

246

NKSMQOLSKEANKMTGSNKLTKKDYLKTALRAFFLONGFNYNNYQGIGYANVIYPALKKH
N+S + + ++++KKD 4+ R+ LQ FNY Q G+ + P LKK
NRSPLPVKMKKRTTAMGSEISKKDITRLGFRSSLLQASFNYERMOAGGFTWAMLPILKKI

FGNDKKGLYQALEDNCEFYNTNPHFLPFITSLHLVMLENNR PEEETRNIKMALMGPLAGT
+ +DK GL A++DN EF NT+P+ + F+ L + M E + + +K+AL GP+AGI
YKDDKPGLSAAMKDNLEFINTHPNLVGFLMGLLTISMEEKGENRDTIKGLKVALFGPIAGT

GDSLSQFCLAPLFSTIAASLASDGLVLGPILFFLAMNIILTAIKIGSGLYGYKVGTSFID
GD++ F L P+ + I +8 AS G +LGPILFF A+ +++ +++G GY VG ID
GDAIFWFTLLPIMAGICSSFASQGNLLGPILFF-AVYLLIFFLRVGWTHVGYSVGVKAID

KLSEQMAVVSRMANIVGVTVIAGLAATSVKITVPITFAAGKVDAANTAQKEFVTIQGMLDK
K+ E +++R A I+G+TVI GL A+ V I V +FA + QF DK
KVRENSQMIARSATILGITVIGGLIASYVHINVVISFAIDNTHSVALQODF - - - - -~ FDK

IAPALLPALFTLIMYYLIKNKKWITYKLVILTVIIGVIGSWLGIL 292
+ P'+LP +TLLMYY ++ KK L+ +T ++ ++ S GIL
VFPNILPMAYTLLMYYFLRVKKAHPVLLIGVIFVLSIVCSAFGIL 290

An alignment of the GAS and GBS proteins is shown below.

Identities
Query:
. 8bjct:
Query:
Sbijct:
Query:
sbjct:

Query:

12

70

66

130

126

190

67

72

127

132

187

191

247

245

= 224/288 (77%), Positives = 255/288 (87%), Gaps = 4/288 (1%)

HLLKKLRQ- -KETTKMTGSKKLAKSDYTKTALRAFYLONGFNY SNYQGLGYANVIYPALK
+L K ++Q KE KMTGS KL K DY KTALRAF+LONGFNY-+NYQG+GYANVIYPALK
NLNKSMQOLSKEANKMTGSNKLTKKDYLKTALRAFFLONGFNYNNYQGIGYANVIYPALK

KYYGDDKKALAGALEENVEFYNTNPHFLPFVTSLHLAMLDNERPEEETRGIKMALMGPLA
K++G+DKK L ALE+N EFYNTNPHFLPF+TSDHL ML+N RPEEE R IKMALMGPLA
KHFGNDKKGLYQALEDNCEFYNTNPHFLPFITSLHLVMLENNRPEEETRNIKMATLMGPLA

GIGDSLSQFCLAPLFSTIAASLATDGLVMGPILFFVAMNT ILTGIKLVTGMYGYRLGTSFE
GIGDSLSQFCLAPLFSTIAASLA+DGLV+GPILFF+AMN ILT IK+ +G+YGY++GTSF
GIGDSLSQFCLAPLFSTIAASLASDGLVLGPILFFLAMNI ILTAIKIGSGLYGYKVGTSF

IDKLSEQMSVISRAANIVGVTVISSLAATQVKLTIPYTFAPEKV - -TSTTQKIVIVQGML

69

65

129

125

189

185

247
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IDKLSEQM+V+SR ANIVGVTVI+ LAAT VK+T+P TFA KV +T QK VT+QGML
Sbjct: 186 IDKLSEQMAVVSRMANIVGVIVIAGLAATSVKITVPITFAAGKVDAANTAQKFVTIQGML 245

Query: 248 DKIAPALLPALYTFLMFYLIKNKKWTTYKLVILTVIIGILGSWLGILA 295
DKIAPALLPALAT LM+YLIKNKKWITYKLVILTVIIG++GSWLGILA
Sbjct: 246 DKIAPALLPALFTLIMYYLIKNKKWITYKLVILTVIIGVIGSWLGILA 293
Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 768
A DNA sequence (GBSx0816) was identified in S.agalactiae <SEQ ID 2359> which encodes the amino
acid sequence <SEQ ID 2360>. Analysis of this protein sequence reveals the following:

Possible site: 58
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.37  Transmembrane 135 - 151 ( 135 - 151)

————— Final Results -----

bacterial membrane --- Certainty=0.1150 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB01924 GB:Z79691 OrfA [Streptococcus pneumoniae]
Identities = 76/206 (36%), Positives = 124/206 (59%), Gaps = 1/206 (0%)

Query: 428 SWITYNSYPKCDYCQLTSKDRYHLVEGQLHVQRASDIYYHKRWLLTLPQATTLVIDKVSCP 487
SWY YP +C ++ H +EG YHKR +L Il + + L++D + C
Sbjct: 2 SWEYEYYPHSLECHHKEREGMHY IEGAYWSAEPDLPYLHKRKILMLVEDVWLLVDDIRCQ 61

Query: 488 GEHVLTNQYILDDQVIYENGFVNDLKLVSPTTFNLEDCLISKRYNQLTESHKLVKKIKFV 547
G+H Q+ILD V Y+3+G +N L+L S F+LED +IS +YN+L S KL K+ F
Sbjct: 62 GQHEALTQFILDKDVIYQDGKINQLRLWSEVDFDLEDTIISPKYNELERSSKLTKRQFFE 121

Query: 548 DEVMDYTLIVDRNCQVKYVPLVQTNSHKELSNSIAFDIRSQDFHYLIGVLMDDIIFGDKL 607
++++DYT+I + + QT+ +E+ N++AF++++ + LI +L +DI G+KL
Sbjct: 122 NQMLDYTIIAHESFEIIRHSVYQTDD-REVENALAFEVKNDETDKLILLLSEDIRVGEKL 180

Query: 608 YLMQGIKCKGKVIVYDKNNGKMSRLK 633
L+ G K 4GK +VYDK N +M RL+
Sbict: 181 CLVDGTKMRGKCLVYDKINERMIRLQ 206

A related DNA sequence was identified in S.pyogenes <SEQ ID 2361> which encodes the amino acid
sequence <SEQ ID 2362>. Analysis of this protein sequence reveals the following:

Possible site: 53
. »>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = ~2.55 Transmembrane 477 - 493 ( 477 ~ 493)

————— Final Results -~---

bacterial membrane --- Certainty=0.2020(Affirmative) < suces
bacterial outgide --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the databases:

>GP:CAB01924 GB:Z79691 OrfA [Streptococcus pneumoniae]
Identities = 75/207 (36%), Positives = 125/207 (60%), Gaps = 2/207 (0%)

Query: 434 SWAYLSYPKSNYCHLRQONGHVYFIEGSYQTQFSDRNNYQHDRQILILPPGIFLIIDTIQA 493
SWY YP S +CH ++ +++IEG+Y + D Y H R+IL+L ++L++D I+
Sbjct: 2 SWEYEYYPHSLFCHHKEREGMHYIEGAYWSAEPDLP-YLHKRKILMLVEDVWLLVDDIRC 60
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Query: 494
Sbjct: 61
Query: 554
Sbjct: 121
Query: 614

Sbijct: 180

-870-

QGNHCLVSQFILDNHLDVKTDHLSDLRLISDCPFTIEETILSKKYNQYLTSHKLIKRKPF
QG H ++QFIDD + + ++ LRL S+ F +E+TI+S KYN+ S KL KR+ F
QGQHEALTQFILDKDVTYQDGKINQLRLWSEVDFDLEDT I ISPKYNELERSSKLTKRQFF

KDKGCTSTLLVPDDTKVTPLTPLQTGKRNPIETALSWHLKGKQFDYSICVLOEDLIKGEK
+++ T4+ + 4+ + QT R +E AL++ +K + D I +L ED+ GEK
ENQMLDYTIIAHESFEIIRHSVYQTDDRE - VENALAFEVKNDETDKLILLLSEDIRVGEK

LVLLNSHKIRGKVVVINHITNEIIRLK 640
L L++ K+RGK 4V + I +IRL+
LCLVDGTKMRGKCLVYDKINERMIRLQ 206

An alignment of the GAS and GBS proteins is shown below.

PCT/GB01/04789

553
120
613

179

Identities = 282/631 (44%), Positives = 414/631 (64%), Gaps = 2/631 (0%)

Query: 6

Sbjct: 11
Query: 65

Sbjct: 71
Query: 125
Sbjct: 131
Query: 185
Sbjct: 191
Query: 245
Sbjct: 251
Query: 305
Sbjct: 311
Query: 365
Sbjct: 371
Query: 425
Sbjct: 431
Query: 484
Sbijct: 491
Query: 544
Sbjct: 551
Query: 604

Shjct: 611

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

YNKFKD-FDREFCQKYIKTYQSNAYQEMKASVNLMMRNT FVFNDNWDMEPCSKAYCLDPL
+ +FK+ + +FC+ Y+ YQ+++Y + K +Li++ NTF+F DNWDMEPC Y LDP+
FARFKETVNPDFCRNYLLDYQTDSYADQKRIADLLLTNTFLFEDNWDMEPCHIPYHLDPT

EWDKPVTDDPEWLYMLNRQTYLFKFLVVYIVEGDKSYLROMKYFMYHWIDCQFTLKPEGA
W + V DDPEW +MLNRQTYL K ++VY+VE D+ YL K F+ +WI+ L P+G
TWQEAVIDDPEWNFMLNRQTYLOKLILVYLVERDERYLLTAKGFILNWIESAIPLDPKGL

VSRTIDTGIRCMSWLKVLIFLDYFGLITETKKIKLLTSLREQITYMRDYYREKDSLSNWG
+RT+DTGIRC +W+K LI+L+ F  +T+ ++ +L SL +0O+ ++ Y +K SLSNWG
ATRTLDTGIRCFAWVKCLIYLNLFNALTKQEESLILASLEKQLOFLHANYLDKYSLSNWG

ILQTTAILACLYYYEDELNLPEIQSFAEEELLLQTIKLQILDDGSQYEQS IMYHVEVLKSL
ILQTTAIL Y+ +D4+ +FA +EL QI LQIL+DGSQ+EQS MYHVEVLK+L
ILQTTAILLADAYFGSDLDIAAATAFARKELTQQIATQILEDGSQFEQSTMYHVEVLKAL

MELVILAPKYYLPLEETIEKMVTYLIAMTGPDYCQLAIGDSDVTDTRDILTLATLVLKSS
+EL L PY L T+ M YL+ MIGPD+ Q+ +GDSDVTDTRDILTLA +L+
LELTALVPDYLPQLRPTLLAMSDYLLKMTGPDHKQI PLGDSDVIDTRDILTLAATILEEP

KTKSFSFDNVNLETLLLFGKPSIYLFEEIPRATIGESAYLFPDSGHVCLRDDRRYIFFKN
K+ +F  +++4++LLL G+ ++ FE++P T+ A+ F SGH+ + + Y+FFKN
HLKAAAFPTLDIDSLLLLGEKGVHTFEQLPVOTLPTFAHHFEHSGHITINQENYYLEFFKN

GPFGSAHTHSDNNSVCLYDKKKPIFIDAGRYTYKEEQLRYDFKRSTSHSTCTLDGQPLEM
GP GS+HTHSD NS+CLY K +P+F DAGRYTYKEE LRY K ++ HST L+ Q E
GPIGSSHTHSDONSLCLYYKGQPLFCDAGRYTYKEEPLRYALKSASHHSTAFLEEQLPEQ

IKDSWTYNSYPKCDYCQLTSKDRYHLVEGQLHVQRAS-DIYYHKRWLLTLPQAITLVIDK
I SW Y SYPK +¥C L + +EG Q+ + YHRG4+L LP I L+ID
IDSSWAYLSYPKSNYCHLRONGHVYFIEGSYQTQFSDRNNYQHDRQILILPPGIFLIIDT

VSCPGEHVLTNQYILDDQVIYENGFVNDLKLVSPTTFNLEDCLI SKRYNQLTESHKLVKK
+ G H L +Q+ILD+ + + ++DL+L4+S F +E+ ++SK+YNQ SHKL+K+
IQAQGNHCLVSQFILDNHLDVKTDHLSDLRLISDCPFTIEETILSKKYNQYLTSHKLIKR

IKFVDEVMDYTLIVDRNCQVKYVPLVQTNSHKELSNSIAFDIRSQDFHYLIGVLMDDIIF
F D+ TL+V  + +V  +  +QT + 44+ ++ + F Y T VL +D+1
KPFKDKGCTSTLLVPDDTKVT PLTPLOTGKRNPIETALSWHLKGKQFDYSICVLQEDLIK

GDKLYLMQGIKCKGKVIVYDKNNGKMSRLEKN 634
G+KL L+ K +GKV+V + ++ RLK+
GEKLVLLNSHKIRGKVVVINHITNEIIRLKH 641

vaccines or diagnostics.

64

70

124

130

184

190

244

250

304

310

364

370

424

430

483

490

543

550

603

610
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Example 769

A DNA sequence (GBSx0817) was identified in S.agalactiae <SEQ ID 2363> which encodes the amino
acid sequence <SEQ ID 2364>. This protein is predicted to be RegR (kdgR). Analysis of this protein

sequence reveals the following:

-871-

Possible site: 57
>>> Seems to have no N-terminal signal sequence

Final Results -~---

PCT/GB01/04789

bacterial cytoplasm --- Certainty=0.2545(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB01925 GB:279691 RegR [Streptococcus pneumoniae]

Identities
Query:
Sbhjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjet:
Query:
Sbjet:
Query:

Sbhjct:

1

61

61

121

121

181

181

241

241

301

301

= 222/333 (66%), Positives = 279/333 (83%)

MSKKMTINDIAQLSKTSKITVSFFLNQKFEKMSDETRQRIQEVIDETGYRPSTIARSLNS
M KK+TI DIA++++TSKTTVSF+LN K+EKMS ETR++I++VI ET Y+PS +ARSLNS
MEKKLTIKDIAEMAQTSKTTVSFYLNGKYEKMSQETREKIEKVIHETNYKPSIVARSLNS

KKTKLLGVLIGDITNTFSNQIVKGIEHITKQKGYQI IVGNSNYDAKSEEDY IENMLNLGV
K+TKL+GVLIGDITN4+FSNQIVKGIE I Q GYQ+++GNSNY +SE+ YIE+ML LGV
KRTKLIGVLIGDITNSFSNQIVKGIEDIASONGYQVMIGNSNY SQESEDRYIESMLLLGV

DGFIIQPTSNFRKYSRILKEKKKPMVFFDSQLYEHKTSWVKANNYDAVYDMTQECLNRGY
DGFIIQPTSNFRKYSRI+ EKKK MVFFDSQLYEH+TSWVK NNYDAVYDMTQ C+ +GY
DGFIIQPTSNFRKYSRIIDEKKKKMVFFDSQLYEHRTSWVKTNNYDAVYDMTQSCIEKGY

KKFIMITADTSLLSTRIERASGFMDALKDNGFGYDTLVIEDDDHSKSDIEDFLKAVVPDK
+ F++ITADTS LSTRIERASGF+DAL D + +L IED + I++FL+ +
EYFLLITADTSRLSTRIERASGFVDALTDANMRHASLTIEDKHTNLEQIKEFLQKEIDPD

EETLVFAPNCWALPMVFTAMKNLNFDMPRVGLVGFDNIEWTDFSSPKVSTIVQPAYEEGE
E+TLVF PNCWALP+VFT +K LN+++P+VGL+GFDN EWT FSSP VST+VQP++EEG+
EKTLVFIPNCWALPLVFTVIKELNYNLPQVGLIGFDNTEWTCFSSPSVSTLVQPSFEEGQ

QVAQILINRIEGDDSVDNQQIVDCOMFWKESTF 333
Q +ILI++IEG + + QQ++DC + WKESTF
QATKILIDQIEGRNQEERQQVLDCSVNWKESTF 333

A related DNA sequence was identified in S.pyogenes <SEQ ID 2365> which
sequence <SEQ ID 2366>. Analysis of this protein sequence reveals the following:

Possible site: 45
>>> Seems to have no N-terminal signal sequence

Final Results -----

60

60

120
120
180
180
240
240
300

300

encodes the amino acid

bacterial cytoplasm --- Certainty=0.2928 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities
Query:
Sbjct:
Query:

Shijct:

13

61

73

= 214/333 (64%), Positives = 266/333 (79%), Gaps = 2/333 (0%

MSKKMTINDIAQLSKTSKITVSFFLNQKFEKMSDETRORIQEVIDETGYRPSTIARSLNS
M +K+TI DIA+L+KTSKTTVSF+LN +F+KMS+ET+ RI E I T Y+PS ARSLN+
MQORKVTIKDIAELAKTSKITVSFYLNGRFDKMSEETKNRISESTKATNYKPSIAARSINA

KKTKLLGVLIGDITNTFSNQIVKGIEHITKQKGYQIIVGNSNYDAKSEEDY IENMLNLGV
K TKL+GV+IGDITN+FSNQIVKGIE ++ GYQII+GNSNYD E++ IE MLNLGV
KSTKLIGVVIGDITNSFSNQIVKGIESKAQEFGYQLI TGNSNYDPSREDELIEKMINLGV

)

60

72

120

132
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Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

121

133

181

193

241

253

301

311

-872-

DGFIIQPTSNFRKYSRILKEKKKPMVFFDSQLYEHKTSWVKANNYDAVYDMTQECLNRGY
DGFIIQPTSNFRKYSRI+ KKK +VFFDSQLYEH+T+WVK NNYDAVYD Q+C+++GY
DGFIIQPTSNFRKYSRIIDIKKKKVVFFDSQLYEHRTNWVKTNNYDAVYDTIQQCIDKGY

KKFIMITADTSLLSTRIERASGFMDALKDNGFGYDTLVIEDDDHSKSDIEDFLKAVVEPDK
+ FIMIT + +LLSTRIERASGF+D L+ N +  ++I+++ S I FL+ + K
EHFIMITGNPNLLSTRIERASGFIDVLEANHLTHQEMI IDENQTSSEAIAQFLQGSLTKK

EETLVFAPNCWALPMVFTAMKNLNFDMPRVGLVGFDNIEWTDFSSPKVSTIVQPAYEEGE
+LVF PNCWALP VFTAMK+L F++P +GLVGFDNIEWT FSSP ++TI+QPAYEEGE
~-SLVFVPNCWALPKVFTAMKSLKFNIPEIGLVGFDNIEWTKFSSPTLTTIIQPAYEEGE

QVAQILINRIEGDDSVDNQQIVDCQMFWKESTF 333
0 +ILI+ IEG QOI DCQ+ W+ESTF
QATKILIDDIEGHSQEAKQQIFDCQUNWQESTF 343

PCT/GB01/04789

180
192
240
252
300

310

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 770

A DNA sequence (GBSx0818) was identified in- S.agalactiae <SEQ ID 2367> which encodes the amino
acid sequence <SEQ ID 2368>. This protein is predicted to be polypeptide defromylase (def-1). Analysis of

this protein sequence reveals the following:

Posgible site: 56
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.2339(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAC15392 GB:AJ278785 polypeptide deformylase [Streptococcus pneumoniae]
= 169/204 (82%), Positives = 192/204 (93%), Gaps = 1/204 (0%)

Identities
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

1

61

61

121

120

181

180

MSATIDKLVKASHLIDMNDIIREGNPTLRKVAEEVTFPLSEKEEILGEKMMQFLKHSQDPT
MSAI+++ KA+HLIDMNDIIREGNPTLR +AEEVTFPLS++E ILGEKMMQFLKHSQDP+
MSAIERITKAAHLIDMNDIIREGNPTLRAIAEEVTFPLSDQEI ILGEKMMQFLKHSQDPV

MAEKLGLRGGVGLAAPQIDISKRITAVLVPNVEDAQGNPPKEAYSLOEVMYNPKVVSHSV
MAEK+GLRGGVGLAAPQLDISKRIIAVLVPN+ + +G P+EAY L+ +MYNPK+VSHSV
MAEKMGLRGGVGLAAPQLDISKRIIAVLVPNIVE-EGETPQEAYDLEATMYNPKIVSHSY

QDAALSDGEGCLSVDREVPGYVVRHARVTIEYFDKTGEKHRLKLKGYNSIVVQHEIDHID
QDAAL +GEGCLSVDR VPGYVVRHARVT++YFDK GEKHR+KLKGYNSIVVQHEIDHI+
QDAALGEGEGCLSVDRNVPGYVVRHARVTVDYFDKDGEKHRIKLKGYNSIVVQHEIDHIN

GIMFYDRINEKNPFAVKEGLLILE 204
GIMFYDRINEK+PFAVK+GLLILE
GIMFYDRINEKDPFAVKDGLLILE 203

A related DNA sequence was identified in S.pyogenes <SEQ ID 2369> which
sequence <SEQ ID 2370>. Analysis of this protein sequence reveals the following:

Pogsible site: 56
>>> Seems to have no N-terminal signal sequence

Final Results -----
bacterial cytoplasm ~-- Certainty=0.1745(Affirmative} < suce>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside ~-- Certainty=0.0000(Not Clear) < succs>

60
60
120
119
180

179

encodes the amino acid
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-873-

An alignment of the GAS and GBS proteins is shown below.

Identities = 160/204 (78%), Positives = 186/204 (90%)

Query:
Sbjct:
Query:
Shjct:
Query:
Sbjct:
Query:

Sbjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

1

1

61

61

121

121

181

181

MSAIDKLVKASHLIDMNDIIREGNPTLRKVAEEVIFPLSEKEEILGEKMMOFLKHSQDPT
MSA DKL+K SHLI M+DIIREGNPTLR VA4EV+ PL +++ +LGEKMMQFLKHSQDP+
MSAQDKLIKPSHLITMDDI IREGNPTLRAVAKEVSLPLCDEDILLGEKMMQFLKHSQDPV

MAEKLGLRGGVGLAAPQLDISKRIIAVLVPNVEDAQGNPPKEAYSLOEVMYNPKVVSHSYV
MAEKLGLR GVGLAAPQ+D+SKRIIAVLVPN+ D +GNPPKEAYS QEV+YNPK+VSHSV
MAEKLGLRAGVGLAAPQIDVSKRIIAVLVPNLPDKEGNPPKEAYSWQEVLYNPKIVSHSV

QDAATLSDGEGCLSVDREVPGYVVRHARVTIEYFDKTGEKHRLKLKGYNSTVVQHEIDHID
QDAALSDGEGCLSVDR V GYVVRHARVT++Y+DK G++HR+KLKGYN+IVVQHEIDHT +
QDAATL.SDGEGCLSVDRVVEGYVVRHARVTVDY YDKEGQOHRIKLKGYNATVVQHETIDHIN

GIMFYDRINEKNPFAVKEGLLILE 204
G++FYDRIN KNPF KE LLIDL+
GVLFYDRINAKNPFETKEELLILD 204

vaccines or diagnostics.

Example

A DNA sequence (GBSx0819) was identified in S.agalactiae <SEQ ID 2371> which encodes the amino

771

PCT/GB01/04789

60
60
120
120
180

180

acid sequence <SEQ ID 2372>. Analysis of this protein sequence reveals the following:

Possible site: 46
>>> Seems to have no N-terminal signal sequence

A related GBS nucleic acid sequence <SEQ ID 10177> which encodes amino acid sequence <SEQ ID

Final Results -----

bacterial cytoplasm --- Certainty=0.3620(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

10178> was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAC75224 GB:AE000305 putative transcriptional regulator

[Escherichia coli Ki12]

Identities = 58/191 (30%), Positives = 98/191 (50%)

Query:
Sbjct:
Query:
Sbjct:
Query:
gbhjct:
Query:

Sbijct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2373> which encodes the amino acid

37

17

97

77

157

137

217

197

DLQVITLTAGQRSVCKQGEQLEYLHYIVKGRFKIVRRLFNGKEHILDIKTKPTLIGDIELL
D ++ A+ ++G+Q +L Y+ +GR ++ L NG+ ++D P IG+IEL+
DTRLFHFLARDYIVQEGQQPSWLEFYLTRGRARLYATLANGRVSLIDFFAAPCFIGEIELIL

TNRQIVSSVIALEDLTVIQLSLKGRKEKLLTDATFLLKLSQELAQAFHDONTIKASTNLGY
+V A+E+ + L +K + LL D FL KL L+ + + + N +
DKDHEPRAVQAIEECWCLATLPMKHYRPLLLNDTLFLRKLCVTLSHKNYRNIVSLTQNQSF

TVKELLASHITAIEEQGYFQLELSSLADSFGVSYRHLLRVIHDMVKEGLIQKEKPKYFIK
+ LA+ IL +E + + + A+ GVSYRHLL V+ + +GL+ KK Y IK
PLVNRLAAFILLSQEGDLYHEKHTQAAEYLGVSYRHLLYVLAQFIHDGLLIKSKKGYLIK

NRFALESLNIQ 227
NR L L ++
NRKQLSGLALE 207

sequence <SEQ ID 2374>. Analysis of this protein sequence reveals the following:

156

136

216

196
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-874-

Possible site: 27
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3809 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities = 23/63 (36%), Positives = 35/63 (55%), Gaps = 1/63 (1%)

Query: 146 QONIKASTNLGYTVKELLASHILAIEEQGYFQLELSSLADSFGVSYRHLLRVIHDMVKEGL 205
QN+ N+ YTVKE AS+ L + L L+ LA+ FG S RHL V+ + o+ o+
Sbjct: 3 QNV-COONITYTVKERFASYTLEAQANQEVHLNLTLLANRFGTSDRHLKHVLKQPIFQRT 61

Query: 206 IQK 208
T+
Sbjct: 62 IER 64

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 772

A DNA sequence (GBSx0820) was identified in S.agalactiae <SEQ ID 2375> which encodes the amino

acid sequence <SEQ ID 2376>. Analysis of this protein sequence reveals the following:

Possible site: 54
>>> Seems to have a cleavable N-term signal seq.

INTEGRAL Likelihood = -9.24 Transmembrane 163 - 179 { 159 - 185)
INTEGRAL Likelihood = -8.49 Transmembrane 204 - 220 ( 201 - 226)
INTEGRAL Likelihood = -7.80 Transmembrane 272 - 288 ( 269 - 296)
INTEGRAL Likelihood = -6.00 Transmembrane 333 - 349 ( 331 - 352)
INTEGRAL Likelihood = -5.41  Transmembrane 75 - 91 ( 73 - 92)
INTEGRAL Likelihood = -4.94 Transmembrane 245 - 261 { 240 - 262)
INTEGRAL Likelihood = -4.41 Transmembrane 362 - 378 ( 359 - 380)
INTEGRAL Likelihood = -4.14 Transmembrane 96 - 112 ( 95 - 113)
INTEGRAL Likelihood = -2.44 Transmembrane 141 - 157 ( 141 - 158)
INTEGRAL Likelihood = -1.81 Transmembrane 302 - 318 ( 301 - 320)
————— Final Resgults -----
bacterial membrane --- Certainty=0.4694 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 8659> which encodes amino acid sequence <SEQ ID 8660>

was also identified. Analysis of this protein sequence reveals the following:

Lipop: Possible site: -1 Crend: 7
McG: Discrim Score: -3.52
GvH: Signal Score (-7.5): 0.340001
Possible site: 25
>>> Seems to have no N-terminal signal sequence
ALOM program count: 11 value: -9.24 threshold: 0.0

INTEGRAL Likelihood = -9.24 Transmewrbrane 134 - 150 ( 130 - 156)
INTEGRAL Likelihood = -8.60 Transmembrane 17 - 33 ( 13 - 37)
INTEGRAL Likelihood = -8.49 Transmembrane 175 - 191 ( 172 - 197)
INTEGRAL Likelihood = -7.80 Transmembrane 243 - 259 ( 240 - 267)
INTEGRAL Likelihood = -6.00 Transmembrane 304 - 320 ( 302 - 323)
INTEGRAL Likelihood = -5.41 Transmembrane 46 - 62 ( 44 - 63)
INTEGRAL Likelihood = -4.94 Transmembrane 216 - 232 ( 211 - 233)
INTEGRAL Likelihood = -4.41 Transmembrane 333 - 349 ( 330 -~ 351)
INTEGRAL Likelihood = -4.14 Transmembrane 67 - 83 ( 66 - 84)
INTEGRAL Likelihood = -2.44 Transmembrane 112 - 128 { 112 -~ 129)
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1l

INTEGRAL Likelihood
PERIPHERAL Likelihood
modified ALOM score: 2.35

-1.81 Transmembrane 273 - 289 ( 272 - 291)
3.45 193

1

*%* Reasoning Step: 3

————— Final Results -----

bacterial membrane --- Certainty=0.4694 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

~@P: CAB50057 GB:AJ248286 TRANSPORT PROTEIN, permease [Pyrococcus abyssi]
Identities = 94/382 (24%), Positives = 173/382 (44%), Gaps = 30/382 (7%)

Query: 5 MEKLSLLSL-SLILLSTFSTSPALPOMISYY-RDKGLPSPQVELLFSIPSMALIIFILLIT 62
MEKL +L L SL + +S A+P + +D G+ + ++ LD + + I+
Sbjct: 1 MEKLIILILISLGWIFNYSHRMAVPSLAPIIMKDLGINNAEIGLLMTSLLLPYSLIQVPA 60

Query: 63 PWLSKKLSEKHMI IFGLLLTALGGGLPVVSONYLLVFVSRLLLGSGIGFINTRAISVISE 122
++ K+ K ++ +L  +L L V+++4+Y  + RL G G A ++ISE
Sbjct: 61 GYIGDKIGRKKLLTISILGYSLSSALIVLTRDYWDLVTVRALYGFFAGLYYAPATALISE 120

Query: 123 YYQOGKERRKLLGLRGSFEVLGNA - - -GLTAL- -VGLLLTFGWSKSFMIYFLALPILVLYL 177
++ o+ L F ++G A G+T L V + LT W +F++ + I+ + L
Sbict: 121 LFRERKGSAL----- GFFMVGPAIGSGITPLIVVPVALTLSWRYAFLVLSIMSSIVGILL 175

Query: 178 VFAPKKVVKDTNDKIKTKGOKIPKADLTYIVALAILAGFVITINTGINLRIPLLVVEFGL 237
+ A K + IK +G K ++++LA G + + LV G+
Sbject: 176 MVAIK------ GEPIKVEGVKFKIPRGVFLLSLANFLGLGAFFAM-LTFLVSYLVSR-GV 227

Query: 238 GTPAQASLVLSAMMLMGI IAGMSFGQLIAMFHKQLI PICLVLFS - LTLLGVGLPSNLMVL: 296
G +ASL+ S + L+GI+ + G L K + + L SLTL + +PS L ++
Sbijct: 228 GME-KASILMFSMLSLVGILGS I IAGFLYDHLGKVSVLLAYATNSLLTFLVIVIPSPLFLI 286

Query: 297 TTSAMASGFLYSL- -MVTAVFSLVADRVEYSLVGSATTLVLVF-CNIGGASAATLLSCFD 353
+ o+ LYS+ ++TA S AR +V ¥V F IG L+
Sbjct: 287 PLGLV - - - -LYSVGGIMTAY TSEKASRENLGVVMGFVNMVGFFGATIGPYIVGFLIDRLG 342

Query: 354 HLLGQINAVFYVYATILSLAVGM 375

+ L + 3V Y + 4+ 4G+
Sbjct: 343 YSLALL-SVPLAYLVSAVIIGL 363

There is also homology to SEQ ID 2378.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 773

A DNA sequence (GBSx0821) was identified in S.agalactiae <SEQ ID 2379> which encodes the amino

acid sequence <SEQ ID 2380>. Analysis of this protein sequence reveals the following:

Possible site: 23
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -1.38 Tramsmembrane 171 - 187 ( 171 - 187)

————— Final Results -----

bacterial membrane --- Certainty=0.1553 (Affirmative) < sucec>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.
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>GP:CAB61731 GB:AL133220 putative oxidoreductase. [Streptomyces
coelicolor A3(2)]
Identities = 101/327 (30%), Positives = 169/327 (50%), Gaps = 12/327 (3%)

Query: 8 WATLGTGVIANEL-AQALEARGQOKLYSVANRTYDKGLEFATKYGIQKVYDHIDQVFEDPE 66
W L TG +A A ++ ++ +VA+RT FA +4+GI + Y + + D+
Sbjct: 11 WGILATGGMAARFTADLVDLPDAEVVAVASRTEASAKTFAERFGIPRAYGGWETLARDED 70

Query: 67 VDIIYISTPHNTHISFLRKALANGKHVLCEKSITLNSTELKEAIDLAETNHVVLAEAMTI 126
VD++Y++TPH+ H + L G++VLCEK TIN+ E E + LA N V L EAM +
Sbjct: 71 VDVVYVATPHSAHRTAAGLCLEAGRNVLCEKPFTLNAREAAELVALARENGVFLMEAMWM 130

Query: 127 FHMPIYRQLKTLVDSGKLGPLKMIOMNFGSYKEYDMTNRFFSRDLAGGALLDIGVYALSC 186
+ P+ R+LK LV G +G ++ +Q +FG + +R GGALLD+GVY +S
Sbjct: 131 YCNPLVRRLKELVADGAIGEVRSLQADFGLAGPFPAAHRLRDPAQGGGALLDLGVYPVSF 190

Query: 187 IRWFMSEAPHNITSQVTFAPTGVDEQVGILLTNPANEMATVSLSLHAKQPKRATIAYDKG 246
+ + E P 4+ 4+ + GVD Q G LL+ + +A++ S+ P A+I +G
Sbject: 191 AQLLLGE-PTDVAARAVLSEEGVDLOTGALLSYGNDALASIHCSITGGTPNSASITGSEG 249

Query: 247 YIEL---FEYPRGQKAVITYTEDGHQODIL--EAGKTENALQYEVADMEEAV-SGKINH-- 298
I++ F +P v+ T Q+ A +L++E 4+ A+ +GH+T
Sbjct: 250 RIDVPNGFFFP--DHFVLHRTGRDPQEFRADPADGPRESLRHEAEEVMRALRAGETESPL 307

Query: 299 MYLNYTKDVMDIMTQLRQEWGFTYPEE 325
+ L+ T VM + <R G YP E
Sbjct: 308 VPLDGTLAVMRTLDAIRDRVGVRYPGE 334

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 774

A DNA sequence (GBSx0822) was identified in S.agalactiae <SEQ ID 2381> which encodes the amino
acid sequence <SEQ ID 2382>. This protein is predicted to be oligopeptidase. Analysis of this protein

sequence reveals the following:
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Pogsible site: 19
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2881(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CACL4579 GB:AJ249396 oligopeptidase [Streptococcus thermophilus]
Identities = 504/631 (79%), Positives = 563/631 (88%)

Query: 1 MIKYQODDFYQAVNGEWAKTAVIPDDKPRTGGFSDLADDIEALMLSTTDKWLADENKPSDT 60
M + QDDFY A+NGEW KTAVIPDDKP TGGFSDLAD+IE LML TTD+WLA EN P +
Sbjct: 1 MTRLQDDFYHAINGEWEKTAVIPDDKPCTGGFSDLADE I EDLMLETTDOWLAGENVPDNA 60

Query: 61 ILNHFIAFHKMTADYQKREEVGVSPVLPLIEEYKGLOSFSEFASKVAEYELEGKPNEFPF 120
IL, +FI FH+MTADY +RE VG+ PV PLIEEYK L SFSEFASK+AEYE+ GKPNEFPF
Sbjct: 61 ILONFIKFHRMTADYDRREAVGIEPVKPLIEEYKKLSSFSEFASKIAEYEMSGKPNEFPEF 120

Query: 121 GVAPDFMNAQLNVLWAEAPGIILPDTTYYSEDNEKGKELLAFWRKSQEDLLPLFGLSEQE 180
V+PDEMNAQLNVIWA+APGIILPDTTYY+EDNEKGKELL WR+ QE+LL 4G + +E
Sbject: 121 SVSPDFMNAQLNVLWADAPGIILPDTTYYTEDNEKGKELLEIWREMQEELLGKYGFTAEE 180

Query: 181 IKDILDKVLALDAKLAQYVLSREESSEYVKLYHPYNWEDFTKLAPELPLDATFQKILGQK 240
IKD+LDKV+ LDAKLA+YVLS EESSEYV+LYHPY+W DFTKLAPELPLD+IF +ILGQ ‘
Sbijct: 181 IKDLLDKVIDLDAKLAKYVL.SHEESSEYVELYHPYDWADFTKLAPELPLDSIFTEILGQV 240
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Query:
Shict:
Query:
Sbhict:
Query:
Sbhijct:
Query:
Shjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbict:

241

241

301

301

361

361

421

421

481

481

541

541

601

601

-877-

PDKVIVPEERFWTEFASDYYSESNWELLKADLILSAANAYNAYLTDDIRIKSGVYSRALS
PDKVIV EE FWTEFA++YYSE+NWELLKA L++ A ++NAYLTD++R+ SG YSRALS
PDKVIVSEESFWTEFAAEYYSEANWELLKAVLLIDATTSWNAYLTDELRVLSGKYSRALS

GTPQAMDKKKAAYYLASGPYNQALGLWYAGEKFSPEAKADVEHKTATMIDVYKSRLEKAD
GTPQAMDKKKAA+YLA GPYNQALGLWYAGEKFSPEAKADVE K+ATMIDVYKSRL+ AD
GTPOAMDKKKAAFYLAQGPYNQALGLWYAGEKFSPEAKADVEAKVATMIDVYKSRLQTAD

WLAQSTREKAIMKLNVITPHIGYPEKLPETYTKKIIDPKLSLVENATNLDKISIAYGWSK
WLA TREKAI KLDNVITPHIGYPEKLPETY KKIID LSLVENA L +ISIA+ WSK
WLAPETREKAITKLNVITPHIGYPEKLPETYDKKI IDENLSLVENAQKLVEISIAHSWSK

WNKPVDRSEWHMPAHMVNAYYDPQONQIVFPAAILQEPFYATLEQSSSANYGGIGAVIAHE
WNKPVDRSEWHMPAHMVNAYYDPQONQIVFPAATILQ PFY + QSSSANYGGIGAVIAHE
WNKPVDRSEWHMPAHMVNAYYDPQONQIVFPAAILOAPFYDIAQSSSANYGGIGAVIAHE

ISHAFDTNGASFDEHGSLNNWWTDEDFEAFKKLTDKVVEQFDGLESYGAKVNGKLTVSEN
ISHAFDTNGASFDE+GSL NWWT++D+ AFK+ TDK+V+QF+GL+SYGAKVNGKLTVSEN
ISHAFDTNGASFDENGSLKNWWTEDDYAAFKERTDKIVDQFEGLDSYGAKVNGKLTIVSEN

VADLGGVACALEAAQRESDFSARDFFINFATIWRMKARDEYMOMLASVDVHAPAQWRTNT
VADLGGVACALEAA+R+ DFS R+FFINFATIWR KAR+EYMQMLASVDVHAPA+WRTN+
VADLGGVACALEAAKRDEDFSVREFFINFATIWRTKAREEYMQMLASVDVHAPAKWRTNYV

TVINFEEFHKEFDVKDGDNMWRPVEKRVIIW 631
VINF+EFHKEFDVK+GD MWR E RVIIW
IVINFDEFHKEFDVKEGDGMWRAPEDRVIIW 631

Endopeptidases are often exposed antigens.

A related DNA sequence was identified in S.pyogenes <SEQ ID 2383> which encodes the amino acid

sequence <SEQ ID 2384>. Analysis of this protein sequence reveals the following:

Possible site: 51
>>> Seemg to have no N-terminal signal sequence

Final Results -----

PCT/GB01/04789

300

300

360

360

420

420

480

480

540

540

600

600

bacterial cytoplasm --- Certainty=0.2622(Affirmative) < suces>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:

Query:

61

61

121

121

181

181

241

241

301

= 504/631 (79%), Positives = 564/631 (88%)

MIKYQDDFYQAVNGEWAKTAVIPDDKPRTGGFSDLADDIEALMLSTTDKWLADENKPSDT
M  YQODDFYQAVNG-+WA+TAVIPDDKPRTGGFSDLAD+IEALML TTD WLA EN P D
MTTYQDDFYQAVNGKWAETAVIPDDKPRTGGFSDLADEIEALMLDTTDAWLAGENIPDDA

ILNHFTAFHKMTADYQKREEVGVSPVLPLIEEYKGLQSFSEFASKVAEYELEGKPNEFPF
IL +F+ FH++ ADY KR+EVGVSP+LPLIEEY+ L+SFSEF + +A+YEL G PNEFPF
ILKNFVKFHRLVADYAKRDEVGVSPILPLIEEYQSLKSFSEFVANIAKYELAGLPNEFPF

GVAPDFMNAQLNVLWAEAPGI ILPDTTYYSEDNEKGKELLAFWRKSQEDLLPLFGLSEQE
VAPDFMNAQLNVLWAEAP I+LPDTTYY E NEK +EL WR+SQE LLP FG S +E
SVAPDFMNAQLNVLWAEAPSILLPDTTYYEEGNEKAEELRGIWRQSQEKLLPQFGFSTEE

IKDILDKVLALDAKLAQYVL.SREESSEYVKLYHPYNWEDFTKLAPELPLDATFQKILGQK
IKD+LDKV+ LD +LA+YVLSREE SEY KLYHPY W DF KLAPELPLD+IF+KILGQ
IKDLLDKVIELDKQLAKYVLSREEGSEYAKLYHPYVWADFKKLAPELPLDSIFEKILGQV

PDKVIVPEERFWTEFASDYYSESNWELLKADLILSAANAYNAYLTDDIRIKSGVYSRALS
PDKVIVPEERFWTEFA+ YYSE+NW+LLKA+LI+ AANAYNAYLTDDIR++SG YSRALS
PDKVIVPEERFWIEFAATYYSEANWDLLKANLIVDAANAYNAYLTDDIRVESGAYSRALS

GTPQAMDKKKAAY YLASGPYNQALGLWYAGEKFSPEAKADVEHKIATMIDVYKSRLEKAD

60

120

120

180

180

240

240

300

300

360
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Sbhjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Shijct:

SEQ ID 2382 (GBS193) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell

301

361

361

421

421

481

481

541

541

601

601

-878-

GTPQAMDK+KAA+YLA GP++QALGLWYAG+KFSPEAKADVE K+A MI+VYKSRLE AD
GTPQAMDKOKAAFYLAQGPFSQALGLWYAGQKFSPEAKADVESKVARMIEVYKSRLETAD

WLAQSTREKAIMKLNVITPHIGYPEKLPETYTKKIIDPKLSLVENATNLDKISIAYGWSK
WLA +TREKAI KLNVITPHIGYPEKLPETY KK+ID LSLVENA NL KI+IA+ WSK
WLAPATREKAITKLNVITPHIGYPEKLPETYAKKVIDESLSLVENAQNLAKITIAHTWSK

WNKPVDRSEWHMPAHMVNAYYDPQONQIVFPAAILQEPFYATEQSSSANYGGIGAVIAHE
WNKPVDRSEWHMPAH+VNAYYD QONQIVFPAAILQEPFY+L+QSSSANYGGIGAVIAHE
WNKPVDRSEWHMPAHLVNAYYDLOONQIVFPAAITLQEPFYSLDQSSSANYGGIGAVIAHE

ISHAFDTNGASFDEHGSLNNWWTDEDFEAFKKLTDKVVEQFDGLESYGAKVNGKLTVSEN
ISHAFDTNGASFDEHGSLN+WWT ED+ AFK+ TDK+V QFDGLES+GAKVNGKLIVSEN
ISHAFDTNGASFDEHGSLNDWWTQEDYAAFKERTDKIVAQFDGLESHGAKVNGKLTVSEN

VADLGGVACALEARAQRESDFSARDFFINFATIWRMKARDEYMOMLASVDVHAPAQWRTNT
VADIL.GGVACALEAAQ E DFSARDFFINFATIWRMKAR+EYMQOMLAS+DVHAP + RTN+
VADLGGVACALEAAQSEEDFSARDFFINFATIWRMKAREEYMOMLASIDVHAPGELRTNV

TVTNFEEFHKEFDVKDGDNMWRPVEKRVIIW 631
T+TNF+ FH+ FD+K4GD MWR + RVIIW
TLTINFDAFHETFDIKEGDAMWRAPKDRVIIW 631

extract is shown in Figure 23 (lane 3; MW 73kDa).

PCT/GB01/04789
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The GBS193-His fusion product was purified (Figure 196, lane 5) and used to immunise mice. The
resulting antiserum was used for Western blot (Figure 253). These tests confirm that the protein is

immunoaccessible on GBS bacteria.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 775

A DNA sequence (GBSx0823) was identified in S.agalactiae <SEQ ID 2385> which encodes the amino
acid sequence <SEQ ID 2386>. This protein is predicted to be immunity protein (mccF-1). Analysis of this
protein sequence reveals the following:

Possible gite: 36
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1627(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 9433> which encodes amino acid sequence <SEQ ID 9434>

was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAB84435 GB:AF027868 YocD [Bacillus subtilis]
Identities = 114/270 (42%), Positives = 170/270 (62%), Gaps = 4/270 (1%)

Query: 1 MSFSKHYLENDILYSASITSRVEDLHEAFADPSVDAILATIGGFNSNELLPYLDYDLISK 60
++ ++H E + S+SI SRV DLH AF DP V AIL T+GGFNSN+LL YLDY+ I +
Sbict: 43 VIIAEHANECNEFDSSSIESRVHDLHAAFFDPGVKAILTTLGGFNSNQLLRYLDYEKIKR 102

Query: 61 NPKIICGYSDSTAFLNAIFAKAKIQTYMGPAYSSFKMKEGQPYQTQAWLT-AMTENHYEL 119
+PKI+CGYSD TA NAI+ K + TY GP +S+F MK+G Y + 3L+  +++ +E+
Sbjct: 103 HPKILCGYSDITALCNAIYQKTGLVTYSGPHFSTFAMKKGLDYTEEYFLSCCASDDPFEI 162
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Query:
Shijct:
Query:
Sbhjct:
Query:

Shijct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2387> which encodes the amino acid

-879-

120 WPSEEWSSDPWYDPSKPRQFFPTEWK- IYNHGKASGTIIGGNLSTFGLLRGTPYAPKIER 178
PS EWS D W+ + R+F+P + G A GT+IGGNL T LL+GT Y P+ E
163 HPSSEWSDDRWFLDQENRRFYPNNGPVVIQEGYAEGTLIGGNLCTLNLLOGTEYFPETEH 222

179 YVLLIEEARESNFYEFDRNLAAI - -LOAYPHPQAILMGRFPKECGMTPQVFEYILSKHAT 236
+LLIE+ S+ + FDR+L ++ L A+ H +AIL+GRF K L I
223 TILLIEDDYMSDIHMFDRDLQSLIHLPAFSHVKATILIGRFQKASNVSIDLVKAMIETKKE 282

237 FKEIPVIYDMDFAHTQPLLTVTIGAELSVD 266
IP+TI ++4+ HT P+ T IG ++
283 LSGIPIIANINAGHTSPIATFPIGGTCRIE 312

sequence <SEQ ID 2388>. Analysis of this protein sequence reveals the following:

Possible site: 42
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.1162{Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities = 75/252 (29%), Positives = 125/252 (48%), Gaps = 22/252 (8%)

Query:
Sbijct:
Query:
Sbijct:
Query:
Sbijct:
Query:
Sbjct:
Query:

Sbjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

34 VDAILATIGGFNSNELLPYLDYDLISKNPKITICGYSDSTAFLNATIFAKAKIQTYMGPAYS 93
VD I+ +IGG+NSN +L Y+DYDL + I GYSD+TA  A++ K Y+ +
1 VDVIMTSIGGYNSNSVLKYIDYDLFKQKFPIFIGYSDTTALALALYKKTGCITYLSQSVI 60

94 SFKMKEGQP------=-~-- YOTOAWLTAMTENHYELWPSEEWSSDPWYDPSKPRQFFPTE 143
S E +P + O+ + ++W ++EW + W + ++ E
61 S-NFGEFEPFNELNYFYFDFMLQSKCETLMVQIPDVW-TDEWIN--WETYERTKKINKNE 116

144 WKIYNHGKASGTIIGGNLSTFGLLRGTPYAPKIERYVLLIEEAEESNFYEFDRNLA--ATL 201
W I+N G+ +GT+IGGNL T + GT Y PKI +L+ E ++ RN A+
117 WIIFNKGEFNGTLIGGNLDTIVGIIGTEYMPKITEDTILLLEDVYTDLGRLYRNEFTTLAL 176

202 LOAYPHPQAILMGRFPKECGMTPQVFEYILSKHAIFKEIPVIYDMDFAHTQPLLTVTIGA 261
+ +++ +F + G v T+++ ++IP++ + D HT P + IG
177 HGIFDKIGGLIISKF-ETIGENSDVINDIINEFVGHRKIPILLNFDCGHTHPSCLMPIGG 235

262 ELSVDTTTLSLS 273
et TLSLS
236 KI----- TLSLS 242

vaccines or diagnostics.

Example 776

A DNA sequence (GBSx0824) was identified in S.agalactiae <SEQ ID 2389> which encodes the amino

acid sequence <SEQ ID 2390>. Analysis of this protein sequence reveals the following:

possible site: 15
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.3112(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000 (Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.

PCT/GB01/04789
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No corresponding DNA. sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 777

A DNA sequence (GBSx0825) was identified in S.agalactiae <SEQ ID 2391> which encodes the amino
acid sequence <SEQ ID 2392>. Analysis of this protein sequence reveals the following:

Possible site: 21
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.6171 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000{(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 10175> which encodes amino acid sequence <SEQ ID
10176> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 778
A DNA sequence (GBSx0826) was identified in S.agalactiae <SEQ ID 2393> which encodes the amino
acid sequence <SEQ ID 2394>. Analysis of this protein sequence reveals the following:

Possible site: 19
>>> Seems to have an uncleavable N-term signal seq

INTEGRAL Likelihood =-10.19 Transmembrane 83 - 99 80 - 113)
INTEGRAL Likelihood = -9.71 Transmembrane 4 - 20 1 - 24)
INTEGRAL Likelihood = -9.45 Transmembrane 315 - 331 307 - 337)
INTEGRAL Likelihood = -8.33 Transmenbrane 186 - 202 180 - 210)

(
(
(
(
INTEGRAL Likelihood = -7.75 Transmembrane 233 - 249 ( 227 - 255)
INTEGRAL Likelihood = -3.98 Transmembrane 390 - 406 { 382 - 407)
INTEGRAL Likelihood = -3.61 Transmembrane 27 - 43 ( 27 - 45)
INTEGRAL Iiikelihood = -3.29 Transmembrane 107 - 123 ( 105 - 125)
INTEGRAL Likelihood = -1.75 Transmembrane 273 - 289 ( 273 - 290)

————— Final Results -----

bacterial membrane --- Certainty=0.5076 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB15347 GB:299121 similar to hypothetical proteins [Bacillus subtilis]
Identities = 174/524 (33%), Positives = 275/524 (52%), Gaps = 13/524 (2%)

Query: 1  MEETILIVSFLLFLILSNVINRIFPKLPLPFIQLVFGILSGLVFHKSQVHIDPELFLAFV 60
M+  ++++ L+ +SN++NR P +P+P IQ+ GIL+ ++ ELF
Sbjct: 1 MDIFLVVLVLLTITAISNIVNRFIPFIPVPLIQVALGILAASFPQGLHFELNTELFFVLF 60

Query: 61 IAPLNFREGQESDIGSFIKYRAIILYLILPTVFLTAIVVGYVAGHLLPVSLPLAACFALG 120
IAPL F +G+ + RAILLL VFTIVGY ++P ++PLAA F L
Sbjct: 61 IAPLLFNDGKRTPRAELWNLRAPILLIALGLVFATVIVGGYTIHWMIP-AIPLAAAFGLA 119
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Query: 121 AALGPTDAVAFISIAKRFQFPKRAENILKLEGLLNDASGLVSFQFALTALVIGYFSLAKA 180
AL PITD VA +++ R + PK +L+ EGL+NDASGLV+F+FA+ A VIG FSLA+A
Sbjct: 120 AILSPTDVVAVSALSGRVKMPKGILRLLEGEGLMNDASGLVAFKFATIAAAVTGAFSLAQA 179

Query: 181 SLKLALAIMGGFLIGLLFAFLMRLCLTVLEKFDAADVTGALLLELTLPFVAYFVADLLGF 240
++ +GG L G++ +FL+ L + DVT +L+++ PEV Y A+ +G
Sbhiject: 180 AVSFVFISLGGLLCGVVISFLIIRFRLFLRRLGMQDVTMHMDLIQILTPFVIYLAAEEIGV 239

Query: 241 SAITIAVVVAGVMQANRLKKVTLFDAQVDRVTSVIWETLNFILNGLVFLIFGRELTRIIGP 300
S I+AVWW G+ A + ++ V+S W + FILNGLVF+I G ++ +I
Sbjct: 240 SGILAVVAGGITHAVEQDRLESTMIKLQIVSSSTWNIILFILNGLVFVILGTQIPDVISV 2929

Query: 301 LLTSNAYSNFDLISIVVLVTCTLFLVRFLAVSCFY--AWRSFKYHKSFKKYWREIQLLTF 358
+ A SN +I ++++T TL L+RFL V F+ W K +K R Li++
Sbjct: 300 IFNDTAISNMKVIGYILVITFTLMLLRFLWVLFFWNGKWFFNKDONIYKPGLRSTLLISI 359

Query: 359 SGVKGESVSIATILLLPKHSVIGE--LGYSLILFTVGAVTLMSFLTGLLVLPKLAPPLOVK 416
SGV+G+V++A +P G +LILF VL+ + +VLP L +
Sbjct: 360 SGVRGAVILAGSFSIPYFLEDGTPFPERNLILFLAAGVILCTLVIATVVLPILTEKEEED 419

Query: 417 DD----- YLIRLSILTKVLSVLEEDGKSSENQASFYAVIDNYNSRIRHLILEQ--ESSDI 469

++ R ++ L ++ED + AS AVI YN ++++L +Q S+ I
Sbjct: 420 EFRNKKLLTARRKLIKTALQTIKEDMNETNKTASL-AVIAEYNEKMKNLRFQQYTSSNRI 478
Query: 470 KKDLAELQLMMLSIESDGLEAAYRYGNISIKEYRIYQRYLKYLE 513

KK + + E+ L . G+T o+ + Q LE
Sbict: 479 KKHERKVRAQGVKAEQEALMKMLERGDIPEETANVLQERFNELE 522

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 779

A DNA sequence (GBSx0827) was identified in S.agalactiaze <SEQ ID 2395> which encodes the amino
acid sequence <SEQ ID 2396>, Analysis of this protein sequence reveals the following:

Posgsible site: 23
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3494 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 780

A DNA sequence (GBSx0828) was identified in S.agalactiae <SEQ ID 2397> which encodes the amino
acid sequence <SEQ ID 2398>. This protein is predicted to be integrase (phage-relatedpr). Analysis of this
protein sequence reveals the following:

Possible site: 61
>>> Seems to have no N-terminal signal sequence
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bacterial cytoplasm --- Certainty=0.5094 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 10173> which encodes amino acid sequence <SEQ ID

10174> was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAF12706 GB:AF066865 integrase [bactericphage TPW22]
Identities = 171/353 (48%), Positives = 253/353 (71%), Gaps = 1/353 (0%)

Query: 21 MASYRKRENGLWEYRISYKTIDGKYKRKEKGGFKTKKLAQAAAIEIEKKLTQONILTNDEV 80
MA++RKR W++R+SYK  +G+YK+ EKGG+KTKK A+AAA E +K+L + +t
Sbjct: 1 MANFRKRGK-TWQFRLSYKDNNGEYKKFEKGGYKTKKEAEAAADEAKKRLNNHSEFDNDI 59

Query: 81 TLYDFVKTWSEVYKRPYVKDKTWETYSKNFKHIKNYFQELKVKDITPLYYQKKLNEFGEK 140
+LYDF + W++VYK+P+V + TW TY + I Y ++ + +ITP +¥YQ LN+
Sbjet: 60 SLYDFFEKWAKVYKKPHVTEATWRTYKRTLNLIDKYIKDKPIAEITPTFYQAVINKMSLL 119

Query: 141 YAQETLEKFHYQIKGAMKVAVREQVVTFNFAEGAKVKSQVEPKNEEEDFLEEREYKALLA 200
Y QE+L+KF++QIK AMK+AV E+V++ NFA+ K KS++ + EE +L EY LLA
Sbjct: 120 YRQESLDKFYFQIKSAMKIAVHEKVISENFADFTKAKSKLAARPVEEKYLHADEYLKLLA 179

Query: 201 LTRENIQYVSYFTLYLLAVIGLRFSEAMGLTWSDIDFKNGILDINKSFDYSNTQDFADLK 260
+ E ++Y SYF YL AVTG+RF+E +GLTWS +DF + I +++DYS T +FA+ K
Sbjct: 180 IAEEKMEYTSYFACYLTAVTGMRFAELLGLTWSHVDFDKKEISIQRTWDYSITNNFAETK 239

Query: 261 NESSKRKVPIDSNTIDILREYKKNHWQANIKNRVCFGVSNSACNKLIKKIVGRKVRNHSL 320
NESSKRK+PI S TI +L++YKK 4W N +RV + +SN+ NK IK I GRKV HSL
Sbjct: 240 NESSKRKIPISSKTIKLLKKYKKEYWHENKYDRVIYNLSNNGLNKTIKVIAGRKVHPHSL 299

Query: 321 RHTYASFLILNGVDIVTISKLLGHESPDITLKVYTHQMEATAERNFEKIKNIF 373
RH++AS+LI G4+D++T+SKLLGHE+ ++TLKVY HQ++ + + N + I+ IF
Sbjct: 300 RHSFASYLIYKGIDLLTVSKLLGHENLNVTLKVYAHQLKEMEQENNDVIRKIF 352

- There is also homology to SEQ ID 578.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 781

A DNA sequence (GBSx0829) was identified in S.agalactiae <SEQ ID 2399> which encodes the amino

acid sequence <SEQ ID 2400>. Analysis of this protein sequence reveals the following:

Possible site: 56
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3377(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --~ Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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Example 782

A DNA sequence (GBSx0830) was identified in S.agalactiae <SEQ ID 2401> which encodes the amino
acid sequence <SEQ ID 2402>. This protein is predicted to be homology to cl-like repressor. Analysis of

~-883-

this protein sequence reveals the following:

Pogsible site: 28
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.0827 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outgide --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAD44097 GB:AF115103 orfl22 gp [Streptococcus thermophilus

Identities
Query:
Skjct:
Query:
Skijct:
Query:

Sbjct:

1

63

61

123

116

bacteriophage Sfi2l]
= 57/125 (45%), Positives = 77/125 (61%), Gaps = 5/125 (4%)

MKLDQLCKEFGVELCLFDASDWHSSGFYNPITKVLGVDVNLSEQEQKQVALHELOHKNHEF 62
M +L ++FGV. ILC F +S W GF +P+ +V+ ++ +L + + +V LHEL H H
MNESELLEQFGVSLCEFSSSQWTRDGFLDPVNRVVY INRDLPTERRLKVLLHELGHLEHD 60

PYQYQLFRERCELDANRNMIHHLLKEELEIAEDHTQFNYLVFMEKYKLKTIADEAMIKEE 122

P QY+ RE+ E ANRNMIH LLK E+ FNY+ FMEKY L TTI DE +K E
PRKQYERLREKYEAQANRNMIHELLKN- - - - - ENLDNFNYVHFMEKYNLTTICDETFVKNE 115
YLNLV 127

YL L+

YLKLI 120

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 783

A DNA sequence (GBSx0831) was identified in S.agalactiae <SEQ ID 2403> which encodes the amino
acid sequence <SEQ ID 2404>. This protein is predicted to be EpsR protein. Analysis of this protein

sequence reveals the following:

Posgible gite: 37
>>> Seems to have no N-terminal signal sequence

Final Results ----- .

bacterial cytoplasm --- Certainty=0.4692(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside -~-- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAF12710 GB:AF066865 repressor protein [bacteriophage TPW22]

Identities
Query:
sbjct:
Query:

sbjct:

4

63

63

= 36/101 (35%), Positives = 62/101 (60%), Gaps = 7/101 (6%)

LIDRIRELSNKKGMSLNDLEDTLGYSRNSLYSLNE-NSKMGKPKEIAQYFNVSLDYLLGL 62
L ++I+EL+++K +S+ +E+ LG++  ++ + N+ K K++A+YFNVS+D+LLGL
LYEKIKELASQKNVSIRQVEEKLGFANGT IRQWGKKNPGINKVKDVAKYFNVSVDFLLGL 62

TDNPRIAS--DETAIIDGQVVDLREAAAHTMLFDGKPLDED 101
DN R D +D V+ E + FDGKPL ++
DDNQRKKEPVDLADFVDDNKVNWDEWVS - - - -FDGKPLSDE 99
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Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 784

A DNA sequence (GBSx0832) was identified in S.agalactine <SEQ ID 2405> which encodes the amino
acid sequence <SEQ ID 2406>. Analysis of this protein sequence reveals the following:

Possible site: 43
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.4079(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 785

A DNA sequence (GBSx0833) was identified in S.agalactiae <SEQ ID 2407> which encodes the amino
acid sequence <SEQ ID 2408>. Analysis of this protein sequence reveals the following:

Possible site: 52
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2942(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 10171> which encodes amino acid sequence <SEQ ID
10172> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.

" No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 786

A DNA sequence (GBSx0834) was identified in S.agalactiae <SEQ ID 2409> which encodes the amino
acid sequence <SEQ ID 2410>. This protein is predicted to be a replication initiation protein Rep (RC).
Analysis of this protein sequence reveals the following:

Posgible site: 54
>>> Seems to have no N-terminal signal sequence

----- Final Results -----
bacterial cytoplasm --- Certainty=0.3335(Affirmative) < suces
bacterial membrane --- Certainty=0.0000 (Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
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The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S,pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 787

A DNA sequence (GBSx0835) was identified in S.agalactiae <SEQ ID 2411> which encodes the amino
acid sequence <SEQ ID 2412>. This protein is predicted to be antirepressor. Analysis of this protein

sequence reveals the following:

Pogsible site: 40
>>> Seems to have no N-terminal signal sequence

The protein has homology with the following sequences in the GENPEPT database.

Final Results -----

bacterial cytoplasm --- Certainty=0.3380(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

>GP:BAA97816 GB:AB044554 antirepressor [Staphylococcus aureus
prophage phiPV83]

Identities = 70/153 (45%), Positives = 93/153 (60%), Gaps = 15/153
Query:
Sbjct:
Query:
8Sbijct:
Query:

Shjct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2413> which encodes the amino acid

3

5

63

64

(9%

)

EIFVFHGQEVRTVTINNEPWFVGKDVADILGYSKSRNATATHVDEDDALKQGITDNLGRM 62
F VRTV I NEP+FVGKD+A+ILGY+++ NAI HVD +D L
QTFNFKELPVRTVEIENEPYFVGKDIAEILGYARTDNATRNHVDSEDKLTHQFSAS~GON 63

+ F

+ + G+

QETIIINESGLYSLIL- - --SSKLPQVKE---~FKRWVTSEVLPQIRQQGAYVPENLSDE 114
FKRWVTS+VLP IR+ G Y +N+ ++
RNMIIINESGLYSLIFDASKQSKNEKIRETARKFKRWVTSDVLPAIRKHGIYATDNVIEQ 123

+ IIINESGLYSLI

SK  +++E

- --FIALFTCGORKKLKEHQLATAQDVDYLK 141

I+T

KKKE L L QV+

K

124 TLKDPDYIITVLTEYKKEKEQNLVLQQQVEVNK 156

sequence <SEQ ID 2414>. Analysis of this protein sequence reveals the following:

Pogsible site:
>>> Seems to have no N-terminal signal sequence

An alignment of the GAS and GBS proteins is shown below.

Identities
Query:
Sbjct:
Query:
Sbijct:

Query:

17

Final Results -----

11

13

71

72

125

bacterial cytoplasm --- Certainty=0.4609 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

=5

4/142 (38%), Positives = 73/142 (51%), Gaps = 7/142 (4%)

EVRTVTINNEPWFVGKDVADILGYSKSRNATALHVDEDDALKQGITDNLGRMQETITINE 70
EVRT TINN+ +F
EVRTATINNQIYFNLNDCCQILELSNPRKTIE-RINKDGVITSDIIDSLGRTQQANFINE 71

D IL 8 R I

+++D

I D+LGR Q+

SELYSLILSSKLPQVKEFKRWVTSEVLPQIRQQGAYVPENLSDEA

S Y L+ S+ P+ ++F WVTSEVLP IR+ GAY+ E

++A

INE

FIALFTGQK 124

ILn

K

SNFYKLVFQSRKPEAEKFADWVTSEVLPSIRKHGAYMTEQTLEQALTSPDFLIRLANELK 131

KLKEHQLALAQDVDYLKNEQPT 146

+ KE

L +

L E +
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Sbjct: 132 EEKERSRQLEAEKSILSVENMV 153

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 788

A DNA sequence (GBSx0836) was identified in S.agalactiae <SEQ ID 2415> which encodes the amino
acid sequence <SEQ ID 2416>. This protein is predicted to be ell. Analysis of this protein sequence
reveals the following:

Possible site: 58
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3281(Affirmative) < succs
bacterial membrane --- Certalnty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>@P:AAC27227 GB:AF009630 ell [bacteriophage bIN170]
Identities = 66/161 (40%), Positives = 93/161 (56%), Gaps = 13/161 (8%)

Query: 15 YQVSNLGRVRSIGRTVNAKQRTRKTKGRILKQSL-SSGYAIVTLSVNGLRKSIRVHRLVA 73
Y+VSNLG4+VR+I GRILK + +GY + L N +K++ +HR++A
Sbjct: 16 YEVSNLGKVRNI------wvwem- KSGRILKPWIVPNGYLMHQLCENNKKKNLFLHRIIA 63

Query: 74 EAFIPNPINKRTINHIDENKLNNRVDNLEWATDKENANHGNRTTKSSLGRCKPVEQFTLE 133

AFI NP K +NHIDENKLNN ++NLEW T KEN HG R + + KvQ L
Sbijct: 64 TAFIDNPEEKPQVNHIDENKLNNDLNNLEWCTVKENNIHGTRMKRIAEKHFKKVIQLDLN 123
Query: 134 GEFINTFDSIKSASMKTGISSQRITATAMGHQKQTHGYKWR 174

+N F+S+ A +TG+S + I++ G +K +KWR
Sbjct: 124 DNVLNEFESMVQAEQETGVSRRNISSCCNGKRKSAGRFKWR 164

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 789

A DNA sequence (GBSx0837) was identified in S.agalactiae <SEQ ID 2417> which encodes the amino
acid sequence <SEQ ID 2418>. Analysis of this protein sequence reveals the following:

pPossible site: 21
>>> Seems to have no N-terminal signal sequence

————— Final Results --~--

bacterial cytoplasm --- Certainty=0.2357 (Affirmative) < succs
bacterial mewbrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000({Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 10169> which encodes amino acid sequence <SEQ ID
10170> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.
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Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 790

A DNA sequence (GBSx0838) was identified in S.agalactiae <SEQ ID 2419> which encodes the amino
acid sequence <SEQ ID 2420>. Analysis of this protein sequence reveals the following:

Possible gite: 57
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -5.47 Transmembrane 21 - 37 ( 19 - 38)

————— Final Results -----

bacterial membrane --- Certainty=0.3187(Affirmative) < sucecs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 791

A DNA sequence (GBSx0839) was identified in S.agalactiae <SEQ ID 2421> which encodes the amino
acid sequence <SEQ ID 2422>. This protein is predicted to be DNA polymerase III delta prime subunit
(dnaB). Analysis of this protein sequence reveals the following:

Possible site: 55
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.0544 (Affirmative) < suces
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

AAF98347 AF280763 DNA polymerase III delta prime subunit [Streptococcus pyogenes]
Identities = 284/444 (63%), Positives = 357/444 (79%), Gaps = 4/444 (0%)

Query: 3 ELKVLPHDIQAEQSVLGSIFIKPEKMIEVAEYLKPNDFYRPAHKILFKAMVSLADRGEAT 62
EL4+V P D+ AEQSVLGSIFI P+K+I V E++ P+DFY+ AHKI+F+AM++L+DR +AT
Sbjct: 8 ELRVQPQDLLAEQSVLGSIFISPDKLIAVREFISPDDFYKYAHKIIFRAMITLSDRNDAL 67

Query: 63 DIVTIKSTLESTDELGMVGGISYIAEIVNAVPTSSHAEHYAKIVAKKAQLRSIIDNLSDS 122
D TI++ L+ D+L +GG+SYI E+VN+VPTS++AE+YAKIVA+KA LR II L+48
Sbjct: 68 DATTIRTILDDQDDLQSIGGLSYIVELVNSVPTSANAEYYAKIVAEKAMLRDIIARLTES 127

Query: 123 IGNAYDEDMDIDEIIAKAERSLIEVSQASNKSSFRPIHDVLLENHSKIEERSNNTSQITG 182
+ AYDE + +E+IA ER+LIE+++ SN+S FR I DVL N+ +E RS TS +TG
Sbjct: 128 VNLAYDEILKPEEVIAGVERALIELNEHSNRSGFRKISDVLKVNYEALEARSKQTSNVTG 187

Query: 183 IETGFYDFDKLITGLHEDQLIVLAARPAMGKTALALNTIAQNVATKSNKAVAVFSLEMGAE 242
+ TGF D DK+ TGLH DQL++LAARPA+GKTA LNIAQNV TK K VA+FSLEMGAE
Sbjct: 188 LPTGFRDLDKITTGLHPDQLVILAARPAVGKTAFVLNIAQNVGTKQKKTVAIFSLEMGAE 247

Query: 243 SLVERMLSAEGTIINHHIRTGNLTVNEWQRLIYAQGQLAEAPIFIDDTAGVKITDIRARA 302
SLV+RML+AEG + +H +RTG LT +W + AQG LAEAPI+IDDT G+KIT+IRAR+
Sbjct: 248 SLVDRMLAAEGMVDSHSLRTGQLTDQDWNNVTIAQGALAEAPIYIDDTPGIKITEIRARS 307
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Query:
Sbjct:
Query:
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362

368

419

428
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RRLSQETD-GLGLIVIDYLQLIQGSRSDNRQOEVSEISRQLKITAKELKVPVIALSQLSR
R+LSQE D GLGLIVIDYLQLI G++ +NRQQEVS+ISRQLKI+AKELKVPVIALSQLSR
RKLSQEVDGGLGLIVIDYLQLITGTKPENRQQOEVSDISRQLKILAKELKVPVIALSQLSR

GVEQRNDKRPIMSDLRESGSIEQDADIVAFLYRDAYYQ- - -DKKEGQPENDITELI IRKN
GVEQR DKRP++SD+RESGSIEQDADIVAFLYRD Y¥+ D E E++ EBE+I+ KN
GVEQRQDKRPVLSDIRESGSIEQDADIVAFLYRDDYYRKECDDAEEAVEDNT IEVILEKN

RHGNLGTVKLYFHKEYTKFSSVEE 442
R G GTVKL F KEY KFSS+ +
RAGARGTVKLMFQKEYNKFSSIAQ 451

- There is also homology to SEQ ID 2424:

Identities
Query:
Sbhijct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbict:
Query:
Sbjct:
Query:

Sbjct:

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

11

63

71

123

131

183

191

243

251

303

311

362

371

419

431

= 284/444 (63%), Positives = 357/444 (79%), Gaps = 4/444 (0%

ELKVLPHDIQAEQSVLGSIFIKPEKMIEVAEYLKPNDFYRPAHKILFKAMVSLADRGEAT
EL+V P D+ AEQSVLGSIFI P+K+I V E++ P+DFY+ AHKI+F+AM++L+DR +AIL
ELRVQPODLLAEQSVLGSIFISPDKLIAVREFISPDDFYKYAHKIIFRAMITLSDRNDAL

DIVTIKSTLESTDELGMVGGISYIAEIVNAVPTSSHAEHYAKIVAKKAQLRSIIDNLSDS
D TI++ L+ D+L 4+GG+SYI E+VN+VPTS++AE+YAKIVA+KA LR II  L++S
DATTIRTILDDQDDLOSIGGLSYIVELVNSVPTSANAEYYAKIVAEKAMLRDIIARLTES

IGNAYDEDMDIDEI IAKAERSLIEVSQASNKSSFRPINDVLLENHSKIEERSNNTSQITG
+ AYDE + +E+IA ER+LIE+++ SN+S FR I DVLL N+ +E RS TS +TG
VNLAYDEILKPEEVIAGVERALIELNEHSNRSGFRKISDVLKVNYEALEARSKQTSNVTG

IETGFYDFDKLITGLHEDQLIVLAARPAMGKTALALNTAQNVATKSNKAVAVFSLEMGAE
+ TGF D DK+ TGLH DQL++LAARPA+GKTA LNIAQNV TK K VA+FSLEMGAE
LPTGFRDLDKITTGLHPDQLVILAARPAVGKTAFVLNIAQNVGTKQKKTVAIFSLEMGAE

SLVERMLSAEGTI INHHIRTGNLTVNEWQRLIYAQGOLAEAPIFIDDTAGVKITDIRARA
SLV+RML+AEG + +H +RTG LT +W + AQG LAEAPI+IDDT G+KIT+IRAR+
SLVDRMLAAEGMVDSHSLRTGQLTDODWNNVT IAQGALAEAPIYIDDTPGIKITEIRARS

RRLSQETD-GLGLIVIDYLOLIQGSRSDNRQQEVSEISRQLKIIAKELKVPVIALSQLSR
R+LSQE D GLGLIVIDYLQLI G++ +NRQQEVS+ISRQLKI+AKELKVPVIALSQLSR
RKLSQEVDGGLGLIVIDYLQLITGTKPENRQOEVSDISRQLKILAKELKVPVIALSQLSR

GVEQRNDKRPIMSDLRESGSIEQDADIVAFLYRDAYYQ- - -DKKEGQPENDITELI IRKN
GVEQR DKRP++SD+RESGSIEQDADIVAFLYRD YY+ D E E++ E+I+ KN
GVEQRQDKRPVLSDIRESGSIEQDADIVAFLYRDDYYRKECDDAEEAVEDNTIEVILEKN

RHGNLGTVKLYFHKEYTKFSSVEE 442
R G GTVKL F KEY KFSS+ +
RAGARGTVKLMFQKEYNKFSSIAQ 454

vaccines or diagnostics.

Example 792

A DNA sequence (GBSx0840) was identified in S.agalactiae <SEQ ID 2425> which encodes the amino

PCT/GB01/04789

361

367

418

427

)

62
70
122
130
182
190
242
250
302
310
361
370
418

430

acid sequence <SEQ ID 2426>. Analysis of this protein sequence reveals the following:

Possible site: 19
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.2146 (Affirmative) < sucecs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
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A related GBS nucleic acid sequence <SEQ ID 10167> which encodes amino acid sequence <SEQ ID
10168> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 793

A DNA sequence (GBSx0841) was identified in S.agalactiae <SEQ ID 2427> which encodes the amino
acid sequence <SEQ ID 2428>. Analysis of this protein sequence reveals the following:

Possible site: 15
>>> Seems to have no N-terminal signal sequence

——— - Final Results -----

bacterial cytoplasm --- Certainty=0.2774 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 794

A DNA sequence (GBSx0842) was identified in S.agalactiae <SEQ ID 2429> which encodes the amino
acid sequence <SEQ ID 2430>. Analysis of this protein sequence reveals the following:

Possible site: 28
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -1.91 Transmenbrane 63 - 79 ( 62 - 79)

————— Final Results -----

bacterial membrane --- Certainty=0.1765(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear}) < succs>

A related GBS nucleic acid sequence <SEQ ID 8661> which encodes amino acid sequence <SEQ ID 8662>
was also identified. Analysis of this protein sequence reveals the following:

Lipop: Possible site: -1 Crend: 10
McG: Discrim Score: -11.31
GvH: Signal Score (-7.5): -1.86
Possible site: 28
>>> Seems to have no N-terminal signal sequence
ALOM program count: 1 value: -1.91 threshold: 0.0
INTEGRAL Likelihood = -1.91 Transmewbrane 61 - 77 { 60 - 77)
PERIPHERAL, Likelihood = 9.92 19
modified ALOM score: 0.88

**% Reasoning Step: 3
————— Final Results -----

bacterial membrane --- Certainty=0.1765(Affirmative) < sucecs
bacterial outgide --- Certainty=0.0000(Not Clear) < suces
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bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:ARB18686 GB:U38906 ORFll [Bacteriophage rlt]
Identities = 101/249 (40%), Positives = 157/249 (62%), Gaps = 21/249 (8%)

Query: 3 MAQRRMFSRKITETDRFLEMPLSSQALY FHLNMGADDEGFIDKAKTIQRTIGASDDDMKL 62
MAQRRM 4+ +T +FL +PL +QALYFHL + ADD+G ++ A 4+ R +GA+4D + L
Sbjct: 1 MAQRRMIDKRTIQTOKFLRLPLETQALYFHIMLNADDDGVVE-AFPVVRMVGAAEDSLGL 59

Query: 63 LIAKGFLIPFDSGVV-VIRHWRIHNYIQSDRFQSTLYQSEKAQLEYDKSKTASLKPIGNC 121
I+ KFP+ P+ 4V I ++ N I+ DRe+++ Y AQL 4+ ++P N
Sbjct: 60 LVVKQFIKPLNEEMVYFIIDFKEQNTIKKDRYKASKY---~-AQLLTNEEFGTEMEPKRNQ 115

Query: 122 IQNVSKMETQVRLSKGSLDKDSLTTYPTVSDNEEEDIPYKEIISYLNEKANRNYRPNIQK 181
+ K RL K LDK++ +8 ++ IPY EI+ YLN+K R++R N++
Sbjct: 116 LETSDKN----RLDKNRLDKNN----- NMSGKPDDVIPYSEILEYLNKKTGRSFR-NVEA 165

Query: 182 NKTLIKARWSEGFRLDDFKHVIDTTVKDWSGTKY----- EKYLRPETLFGSKFEGYLNQA 236
NK LIKARWH+EG++L+DFK V+D V +WSG + E YL+P+TLF +KF+ YINQ
Sbject: 166 NKKLIKARWNEGYKLEDFKTVVDNMVSNWSGKMFNGVPAENYLOPKTLFSNKFDSYLNQV 225

Query: 237 PRIKTETID 245
PRI+ + I+
Sbjct: 226 PRIEQKEIN 234

No corresponding DNA sequence was identified in S.pyogenes.

SEQ ID 8662 (GBS344) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 72 (lane 12; MW 30.9kDa). It was also expressed in F.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 81 (lane 3; MW 59kDa).

The GBS344-GST fusion product was purified (Figure 213, (lane 3; Figure 226, lanes 4-6) and used to
immunise mice. The resulting antiserum was used for FACS (Figure 271), which confirmed that the protein

is immunoaccessible on GBS bacteria.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 795

A DNA sequence (GBSx0843) was identified in §.agalactiae <SEQ ID 2431> which encodes the amino
acid sequence <SEQ ID 2432>. Analysis of this protein sequence reveals the following:

Pogsible site: 47
~ >»> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2549 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outgide -~- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database:

>@P:AAG31329 GB:AF182207 ORF 272 (Bacteriophage mv4]
Identities = 70/241 (29%), Positives = 125/241 (51%), Gaps = 30/241 (12%)

Query: 12 VLEETCEVHGCQLWLTKVPIKGRLEELKQCPECTKAAINIFENKLNSQSKINSKLADTYA 71
VLE+ C HG L +T +G EB++ CP+C A+ + + + F+ +++ 8 A
Sbhject: 16 VLEQKCSKHGLNL-ITYKNHEG--EQVTCCPQCQAEALEVLOERFDOKAR-QSIIARK-- 69
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Query: 72 VFERDSLVSDKLRAKSLENYE-~-==~=~-= IKDEIDQHAINYAKRMEQFYRODRTGNAIIL 122
FOo4SL + K + + 4B IK ++ A+ +A + + At
Sbjct: 70 ~FRENSLANSKMWKCTFDTFEAQPGSAEELIKGOVRNABRVAFATKPVAHH - - =~ - =~ AVL 121

Query: 123 TGPSGVGKSHLTYGLAKFMNEQFKAYESPKSVLFISLVSLFTKIKESFKVDNGY—RQADM i81
G G GKSHL A M ++ + K++ FI++ LF+KIK SF + Y +
Sbjct: 122 YGQPGAGKSHL—-—-AMAMMQEIHKHRPTKTMAFINISRLFSKIKNSFDDPSEYWTKEKA 177

Query: 182 IELLTRVDYLFLDDLGKESRKGDS - - QNNEWTHOILYEILDNRSNTI INTNLSSKEIKALY 240

+B++ VD L +DDLG ES G + + W Y+ LN+ II TNLS +E+K +Y
Sbijct: 178 LEIMRGVDLLCIDDLETESSMGRTGOREATKWAQDVIYDVLENQDRIT ITTNLSERELKRVY 238

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 796

A DNA sequence (GBSx0844) was identified in S.agalactiae <SEQ ID 2433> which encodes the amino
acid sequence <SEQ ID 2434>. This protein is predicted to be methy! transferase. Analysis of this protein

sequence reveals the following:

Posgible site: 47
>>> Seems to have no N-terminal signal sequence

————— Final Results -~---

bacterial cytoplasm --~ Certainty=0.1241(affirmative) < succ»
bacterial mewbrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 10165> which encodes amino acid sequence %SEQ D

10166> was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:AACOB421 GB:L29323 methyl transferase [Streptococcus pneumoniae)
Tdentities = 262/474 (55%), Positives = 313/474 (65%), Gaps = 71/474 (14%)

Query: 2 MKFLDLFAGIGGFRLEMEQAGHECIGFCEINKFARASYKVIHDTEGEIELHDITRVSD-E 60
Mi+F+DLP+GIGCFRLGME CGHECIGFCEI+KFAR SYK I TRGEIE HDI VSD E
Sbjct: 1 MRFIDLFSGIGGFRLGMESVGHECTIGRCEIDKFARESYKSIFQTEGEIEFHDIRDVSDDE 60

Query: 61 FIRGIGSVDVICGRFPCOAFSIAGNRRGFEDTRGTLFFEIARFASILRPKYLFLENVKGL 120
F + G VDVICGGFPCQAFSIAG R GFEDTRGTLFFRIAR A ++P++LFLENVKGL
Shict: 61 FKKLRGKVDVICCGFPCOAFSIAGRRLGFEDTRGTLFFEIARAAKQIQPRFLFLENVKGL 120

Query: 121 1L NHEGGATFETI IRTLDELGYNVEWQI FNSKNFGVPONRERVFIIGHLRGEGTRPIFPFE 180
INH+ @ TF TI+ TLDELG++VEWQ+ NSK+FGVPONRERVFIIGH R GTR FPF
Sbjct: 121 LNHDKGRTFTTILTTLDELGFDVEWQMLNSKDFGVPQNRERVFIIGHSRKRGTRLGFPFR 180

Query: 181 SSITENYPIHTRKIGNVNPSENGMNGEVYDSEGLSPTLTTNKGEGVKIAVN -~ ~ -~ - =~ 231
P + +ON+NPS +GM+G+VY SEGL+PTL KGEG KIA+
Sbjct: 181 REGQATNPETLKILGNLNPSKSGMSGKVYYSEGLAPTLVRGKGEGFKIAIPCMTPDRLDK 240

QUErY: 232 —mmromommmmsmmmmms—soseeo VVGRLPGKFEMPNRVYDPDGLAPTIRTMQGGGLE 265
YVGE LP F+  RVY +GL+PT+ TMQGG
Sbjct: 241 RONGRRFKDNQEPMFTLNTODRHGIVVVGDLPTSFRKETGRVYGSEGLSPTLTTMQGEDKI 300

Query: 266 PKIIQRGRGYNQGGEYEISPTVICNSWOENNLLKIKEATKKGYSEAEAGDSVNLSHENSE 325
PKI+ + LK++EATKKGY++AE GDS+NL  P+S+
8bjet: 301 PKILIP-~--v==-r=rmromemee o EPTQFLKVREATKKGYAQAEIGDSINLERPSSQ 339

Quexy: 326 TRRGRVGKGIANTLLTCEEQGVVY - ~YDLYNRRKKDIVETLTASGHNGNTTTGTFGISNG 383
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RRGRVGKGIANTL T + GVVV Y+ +++ + G L G
Sbjct: 340 HRRGRVGKGIANTLTTSGOMGVVVASYBGEDKQVYQVAGVLID-------=---- GQFYR 387

Query: 384 FRIRKLITPRECWRLQGFPDWAFDKASQVNSNSQLYKQAGNSVIVNVIAAIARRL 437
5 RIR++TP+EC+RLOGFPDWAF+ A +V+SNSQLYKQAGNSVTV VIAAIA++L
Sbjct: 388 LRIRRITPKECFRLOGFPDWAFEAARKVSSNSQLYKQAGNSVTVPVIAATAKKL 441

There is also homology to SEQ ID 2436:

Identities = 53/75 (70%), Positives = 62/75 (82%), Gaps = 1/75 (1%)

10
Query: 2 MKFLDLFAGIGGFRLGMEQAGHECIGFCEINKFARASYKVIHDTEGEIELHDITRVSDEF 61
MKFLDLFAGIGGFRLG+  HECIGFCEI+KFAR SYK I++TEGEIE HDI +ViD+
Shjct: 4 MKFLDLFAGIGGFRLGLINQCHECIGFCEIDKFARQSYRATIYETEGEIEFHDIRQUIDQD 63
15 Query: 62 IRGI-GSVDVICGGF 75

R + G VD+ICGGF
Sbjct: 64 FRQLRGQVDIICGGF 78

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

20 vaccines or diagnostics.

Example 797

A DNA sequence (GBSx0845) was identified in S.agalactiae <SEQ ID 2437> which encodes the amino
acid sequence <SEQ ID 2438>. Analysis of this protein sequence reveals the following:

Possible site: 29
25 >>> Seems to have no N-terminal signal sequence

~~-~- Final Results -----

bacterial cytoplasm --- Certainty=0.2585(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < sucecs>
30 bacterial outside --- Certainty=0.0000{(Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

35  vaccines or diagnostics.

Example 798

A DNA sequence (GBSx0846) was identified in S.agalactiae <SEQ ID 2439> which encodes the amino
acid sequence <SEQ ID 2440>. This protein is predicted to be arpR protein. Analysis of this protein
sequence reveals the following:

40 Possible site: 46
>>> Seemg to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.5070(Affirmative) < succs
45 bacterial membrane --- Certainty=0.0000{Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:ARB09197 GB:U24159 orfl2 [Bacteriophage HP1]
50 Identities = 34/69 (49%), Positives = 47/69 (67%), Gaps = 1/69 (1%)

Query: 1 MTKTMTLEEKVEQWFIDRNLHE-ANPVKOFOKLIEETGELYSGIAKGKSEIIRDSLGDMQ 59
M L + +EQW DRNL E + P KQF KL+EE GEL SG+AK K ++I+DS+GD
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Sbjct: 1 MADLQOLIKNIEQWAEDRNLVEDSTPQKQFIKLMEEFGELCSGVAKNKPDVIKDSIGDCF 60
Query: 60 VVLIGIEQQ 68

VV++ + 4Q
Sbhjct: 61 VUMVILAKQ 69

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for
vaccines or diagnostics.

Example 799

A DNA sequence (GBSx0847) was identified in S.agalactiae <SEQ ID 2441> which encodes the amino
acid sequence <SEQ ID 2442>. Analysis of this protein sequence reveals the following:

Possible site: 58
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -5.10 Transmembrane 13 -~ 29 ( 10 - 36)

————— Final Results -----

bacterial membrane --- Certainty=0.3039(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAD21919 GB:AF085222 unknown [Streptococcus thermophilus
bacteriophage DT1]
Identities = 31/67 (46%), Positives = 49/67 (72%), Gaps = 1/67 (1%)

Query: 42 HQEADRVIIYVADNAGAEMFGKITDKEITEGRHTVTAGAYGKFLVTEEQYNEITVGDDIP 101
++ 4+ ++++ ADN E+ GK+T K ++ +T+ GAYGKFLV++EQY+ + VGD+IP
Sbjct: 34 NRPVEALVVHKADNF-VELHGKVTGKSMVGKLYTIDCGAYGKFLVSKEQYDSVQVGDEIP 92

Query: 102 DYLKGRG 108
YLKGRG
Sbijct: 93 SYLKGRG 99

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 800

A DNA sequence (GBSx0848) was identified in S.agalactiae <SEQ ID 2443> which encodes the amino
acid sequence <SEQ ID 2444>, This protein is predicted to be gene 17 protein. Analysis of this protein
sequence reveals the following:

Possible site: 55
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.5428 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>@P:CAA24397 GB:V01146 gene 1.7 [Bacteriophage T7]
Identities = 30/72 (41%), Positives = 40/72 (54%)
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Query: 47 DNVNYPSHYQGKYGLESIDVLRNFMTPEMLKGFYLGNALKYQLRYRKKNGLEDLKKARKN 106
+ V PSHY +E+I+V+ MT E KG+ GN LKY+LR KK+ L L+K
Sbjct: 120 EGVIKPSHYMLFDDIEAIEVIARSMTVEQFKGYCFGNILKYRLRAGKKSELAYLEKDLAK 179

5 Query: 107 LDWLIEEMEKEK 118

D+ E EKK
Sbjct: 180 ADFYKELFEKHK 191

No corresponding DNA sequence was identified in S.pyogenes.

10  Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for
vaccines or diagnostics.

Example 801

A DNA sequence (GBSx0849) was identified in S.agalactiae <SEQ ID 2445> which encodes the amino
acid sequence <SEQ ID 2446>. Analysis of this protein sequence reveals the following:

15 Possible site: 28
>>> Seems to have no N-terminal signal sequence

foemme Final Results -----

bacterial cytoplasm --~ Certainty=0.1375(Affirmative) < suces
20 bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

25  Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 802

A DNA sequence (GBSx0850) was identified in S.agalactiae <SEQ ID 2447> which encodes the amino
acid sequence <SEQ 1D 2448>. Analysis of this protein sequence reveals the following:

30 rpossible site: 31
' >>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.0087(Affirmative) < succs
35 bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
‘ . bacterial outside --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 10163> which encodes amino acid sequence <SEQ ID
10164> was also identified.

40  The protein has homology with the following sequences in the GENPEPT database.

>GP:AAF26608 GB:AFl45054 ORFS [Streptococcus thermophilus
bacteriophage 7201]
Identities = 99/148 (66%), Positives = 116/148 (77%), Gaps = 10/148 (6%)

45 Query: 5 MINNVVLIGRLTRDVELRYTPSNIANATFNLAVNRNFKNAAGDREADFINCVMWRQQAEN 64
MINN VL+GRLT+D E +YT SNIA A+F+LAVNRNFK+A G+READFINCV+WRQOAEN
Sbjct: 1 MINNTVLVGRLTKDPEFKYTGSNIAVASFSLAVNRNFKDANGEREADF INCVIWRQOAEN 60

Query: 65 LANWTKKGMLIGITGRIQTRSYENQQGQORIYVTEVVADSFQILEKR----DNSTNQASMD 120
50 LANW KKG LIGITGRIQTRSYENQQGOR+YVTEVVA++FQ+LE R + N 4+
Sbjct: 61 LANWAKKGALIGITGRIQTRSYENQQGQRVYVTEVVAENFQOMLESRAAREGGNANNSYSQ 120
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Query: 121 DQLP------ PSFGNSQPMDISDDDLPF 142
Q+P + N QP+DIS DDLPF
Sbjct: 121 QQVPNFARKNTEYSNKQPLDISSDDLPF 148

There is also homology to SEQ ID 1492,

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 803

A DNA sequence (GBSx0851) was identified in S.agalactiae <SEQ ID 2449> which encodes the amino
acid sequence <SEQ ID 2450>. This protein is predicted to be puff C4B protein. Analysis of this protein
sequence reveals the following:

Possible site: 19
>>> Seems to have no N-terminal signal seguence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1203 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 10161> which encodes amino acid sequence <SEQ ID
10162> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 804 )

A DNA sequence (GBSx0852) was identified in S.agalactiae <SEQ ID 2451> which encodes the amino
acid sequence <SEQ ID 2452>. This protein is predicted to be F5M15.19. Analysis of this protein sequence
reveals the following:

Possible site: 16
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -2.34 Transmembrane 7 - 23 ( 6 - 23)

————— Final Results -----

bacterial membrane --- Certainty=0.1935(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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Example 805

A DNA sequence (GBSx0853) was identified in S.agalactiae <SEQ ID 2453> which encodes the amino
acid sequence <SEQ ID 2454>. Analysis of this protein sequence reveals the following;

Possible site: 54
>>> Seems to have no N-terminal signal sequence

————— Final Resultg --~---

bacterial cytoplasm --- Certainty=0.4398 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 10159> which encodes amino acid sequence <SEQ ID
10160> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 806
A DNA sequence (GBSx0855) was identified in S.agalactiae <SEQ ID 2455> which encodes the amino

acid sequence <SEQ ID 2456>. Analysis of this protein sequence reveals the following;:

- Possible site: 58
>>> Seems to have no N-terminal signal sequence

————— Final Resultsg -~----

bacterial cytoplasm --- Certainty=0.2992 (Affirmative) < suces>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 807

A DNA sequence (GBSx0856) was identified in S.agalactiae <SEQ ID 2457> which encodes the amino
acid sequence <SEQ ID 2458>. Analysis of this protein sequence reveals the following:

Possible site: 54
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.4639 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000 (Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAB07758 GB:AP001520 unknown conserved protein [Bacillus halodurans]
Identities = 65/184 (35%), Positives = 102/184 (55%), Gaps = 6/184 (3%)

Query: 1 MNIVEPLRDKDDIQAMKDYLSSWNEKYYMLFLLGINTGFRVGDILKLKVKDVQGWHIKVR 60
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M VPRDDIQA+K L + + Y+LF +GINTG R+ +L LK+KDV
Sbject: 1 MEYVVPFRDVDQIQAIKRSLKKKSPRDYLLFTIGINTGLRISQLLALKIKDVYDGQKPKD 60

Query: 61 EQKTGKYKSIKMTRPLKNELR---EFVKDKELHEYLFQSRVGKNKALSYKTVYWFLKRAA 117
+ + o+ o+ +K DL+ F++ +E H LF 8 ++ ++ + Y +K+AA
Sbjct: 61 YLQLESGEIVYLNDQVKKALQFYAHFIEFQEQH-CLFAS-TNPDQPMTRQHAYRIIKQAA 118

Query: 118 EDLGI-DNVGTHTMRKTFGYHYYKKYKNVADLMSLFNHSSPAVTLIYICVRQDELDTKMS 176
+G+ D +GTHT+RKTFGYH Y++ ++ L FNH +PA TL YI + ++E
Sbjct: 119 LQVGLTDQIGTHTLRKTFGYHAYRQGVALSLLOORFNHQTPAQTLRYIDIAKNEQTIPRI 178

Query: 177 NFSL 180

N +L
Sbjct: 179 NVNL 182

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 808

A DNA sequence (GBSx0857) was identified in S.agalactiae <SEQ ID 2459> which encodes the amino

acid sequence <SEQ ID 2460>. Analysis of this protein sequence reveals the following:

Possible site: 33
>>> Seems to have no N-terminal signal sequence

~~~~~ Final Results -----

bacterial cytoplasm --- Certainty=0.3582(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 809

A DNA sequence (GBSx0858) was identified in S.agalactiae <SEQ ID 2461> which encodes the amino

acid sequence <SEQ ID 2462>. Analysis of this protein sequence reveals the following:

Pogsible site: 33
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2732 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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Example 810

A DNA sequence (GBSx0859) was identified in S.agalactiae <SEQ ID 2463> which encodes the amino
acid sequence <SEQ ID 2464>, Analysis of this protein sequence reveals the following:

Pogsible site: 27
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1720(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 811

A DNA sequence (GBSx0860) was identified in S.agalactiae <SEQ ID 2465> which encodes the amino
acid sequence <SEQ ID 2466>. Analysis of this protein sequence reveals the following:

Possible site: 26
>>> Seems to have no N-terminal signal sequence

————— Final Resultg -----

bacterial cytoplasm --- Certainty=0.2619 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 10157> which encodes amino acid sequence <SEQ ID
10158> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 812

A DNA sequence (GBSx0861) was identified in S.agalactiae <SEQ ID 2467> which encodes the amino
acid sequence <SEQ ID 2468>. This protein is predicted to be terminase large subunit. Analysis of this
protein sequence reveals the following:

Possible site: 13
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2753 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAC27181 GB:AF009630 putative terminase subunit [bacteriophage
bIL170]
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Query: 19

Sbict: 16

Query: 79

Sbjct: 76

Query: 139
Sbjct: 123
Query: 199
Sbjct: 182
Query: 259
Sbjct: 242
Query: 319
Sbijct: 300
Query: 379
Sbjct: 353
Query: 439
Sbjct: 413
Query: 496

Sbict: 473
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= 147/531 (27%), Positives = 261/531 (48%), Gaps = 26/531 (4%)

IRICKLTMKSIRRVERYKEQYLFKQEEADKRIEFIEEECSNTKGLAGKLRLALPQKVWLE 78
I+ K KtItt+ R +4Y+++ + + IE+IE+ T G K++L QK W E
IELNKYMRKTIQKQIRTHKKYIYRYDRVTQAIEWIEDNFYLTTGNLMKIKLHPTQKYWYE 75

TTWGFYHTVEVTKINPDTLEEYTDYEERRLIHEVPIIVPRGTGKTTLGSATAEVGQIIDG 138
G+ D ++E + LI+E+ + + RG+GK++L + I+ G
LMLGY-=-m=m=mm = DMVDEKG- - VQVNLINEIFLNLGRGSGKSSLMATRVLNWMILGG 122

EWGADIQLLAYSREQAGYLFNASRAMLSNEESLLHYMREADITRSTKQGILYETTNSLMS 198
++G + ++AY OA ++F+ R ++L Y E I +STKQG+ + +
QYGGESLVIAYDNTQARHVEFDQVRNQTEASDTLRVY -NENKIFKSTKQGLEFTAFKTTFK 181

IKTSDYESLDGTNAHYNIFDEVHTYDDDFIKVVNDGSSRKRKNWITWY ISTNGTKRDKLF 258
+T+D G N+ NIFDEVHTY 4D + VN GS +K+ NW 4+ YI++ G KRD L+
KOTNDTLRAQGGNSSLNIFDEVHTYGEDITESVNRKGSROKODNWQSIYITSGCLKRDGLY 241

DKYYNIWVDILDDKIINDSVMPWIYQLDDVSEIHDPDMWOKAMPLLGITTEKETIARDIE 318
DK + +++ ND +Y L++ ++ D W A+PL4G + + + B
DKLVERFKS- -EEEFYNDRSFGLLYMLENHEQVKDKKNWTMALPLIGDVPKWSGVIEEYE 299

MSKNDPAQQAELMAKTFNLPVNNYLAYFSNEECKGWSDKFDESLFVGDDERNARCVIGID 378
+++ DPA Q + +A LP+ + YF+ ++ K +F+ S+F R +GID
LAQGDPALONKFLAFNMGLPMQDTAYYFTPQDTK- -LTEFNLSVE- - ~ - - NKNRTYVGID 352

LSDVNDICSISFMVVRGEERHYLNKKFMPRHTIETLPKELRDKYTEWELSGMLHVHELDY 438
LS + D+ ++8F+ + + F R EL E ++ +TE+ GL + + +Y
LSLIGDLTAVSFVCELEGKTYSHTLTFSVRSQYEQLDTEQQELWTEFVDRGELILLDTEY 412

NDQAYIFEELRQFMSDNRILPVAVGYDRYNARELIRLFNDYYGDICHDIPQTVK--~SLS 495
+ + + F S +GYD L L Y+ D D 4+ ++ S++
INVNDLIPYINDFRSKTGCRLRKIGYDPARYEILKGLIERYFFDKDGDNQRATIRQGFSMN 472

NPLKVYKEKAKMGKIIFDDPVATWNHANVRVKIDANNNIFPNKEKAKEKID 546
+ +K+ K K K+I + V W N VKI + + K+ K+KID
DYIKLLKSKLVENKLITHNQKVMOWATLNNTAVKIGQSGDYMYTKKLEKDKID 523

No corresponding DNA sequence was identified in S.pyogenes.

Based on this

analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 813

A DNA sequence (GBSx0862) was identified in S.agalactiae <SEQ ID 2469> which encodes the amino

acid sequence <SEQ ID 2470>. Analysis of this protein sequence reveals the following:

Possible gite: 53
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3319(Affirmative} < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAB41469 GB:L35061 orfl4 [Bacteriophage phi-41]
Identities = 86/374 (22%), Positives = 166/374 (43%), Gaps = 38/374 (10%)

Query: 12
Sbjct: 10

Query: 72

FARIFRPNNRKSTRTYLORSISYWRRNSIYLDNIYNKISTDTAQLRFKHVKITRNPGGVD 71
F+R N+ + + ++ ¥ S ++ NI+NKI+ + ++ FHVK ++ GD
FSRGKLNNDTQRVIAWONEAVEY - - ~TSAFVINIHNKIANEI TKVEFNHVKYKKSDVGSD 66

SMVWYEHSDLAEVLTVSPNPLEVPVVFWSNVTRAMLRDGVAVVVPRW- -KNGRLVEIWLA 129
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okt SDL EVL S + FW V + +L + P+ KGLV++ A
Sbjct: 67 T1,T SMAGSDLDEVLNWS SKGERNSMEFWQKVIKKLLTTRYIDLYPIFDRKTGDLVDLLFA 126

Query: 130 KKTVTWTAESVELMLDDVAVELPLTDVWVFENPKLNVTAQLNQITELIDINLNALTEKLS 189
+ E 4+ 4 + N+ T ++D L + KL
Sbjct: 127 DNKKEYKPEELVRLISPFYI--=--===-=-==w---r---oo NEDTSILDNALAGIQTKLE 165

Query: 190 DENSSLRGFLKLPT- - - KAADEHLKQQARDRVDSMLDLAKNGGIAYLEQGEEFQELSKDY 246
G ++G LK+ D+ K +A + +M +++ G+ + E EL KDY
Sbjct: 166 QGK-—MKGLLKINAFIDTDNDQEFKDKAMLTIKNMQEMSNYNGLTPTDNKTEIVELKKDY 223

Query: 247 STASKEELEFLKSOLYNAHGINEKLFTCDYTEEQYRAYYSSVMKLYQRVYSEEINRKYFT 306
S  +K+E++ +KS+L + 4NE + ++EQ +Y+S + +E+ K+
Sbijct: 224 SVLNKDEIDLIKSELLTGYFMNENILLGTASQEQQIYFYNSTIIPLLIQLEKELTYKLIS 283

Query: 307 KTAR—-TQGN——-—KLLVFFDMADMISFKDLVEGGFKSKYAGLMNSNEFRETYLGLPGYE 360
R +GN ¥V 4 + Kb+ ++ + Nx +G E
Shijct: 284 TNRRRVVKGNLYYERI IVDNQLFKFATLKELIDLYHENINGPIFTQNQLL - VKMGEQPIE 342

Query: 361 GGEVFETNLNAVRI 374

GG+V+ NLNAV +
Sbjct: 343 GGDVYIANLNAVAV 356

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 814

A DNA sequence (GBSx0863) was identified in S.agalactiae <SEQ ID 2471> which encodes the amino
acid sequence <SEQ ID 2472>. This protein is predicted to be a prohead protease. Analysis of this protein

sequence reveals the following:

Posgible site: 25
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3496 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAF31089 GB:AF069529 protease [Bacteriophage HK97]
Identities = 52/142 (36%), Positives = 73/142 (50%), Gaps = 11/142 (7%)

Query: 21 FEAYASTYDNTDREGDVMAKGCFDNTLKSKA-VVPMCLNHDR -NCVIGKHE - LSVDEKGL 77
FE YAS ++NTD +GD++ G F N L ++ VM NH +GK + L+ DEKGL
Sbjct: 26 FEGYASVFNNTDSDGDI ILPGAFKNALANQTRKVAMFFNHKTWELPVGKWDSLAEDEKGL 85

Query: 78 RTRSTFNLSDPEAKKTYDLMKMGALDSLSIGFFI - ~-KDYEPIDAKQPYGGWIFKEVE-IF 134
R A M+ G ++ +S+GF + DY I G IFK ++ +
Sbjct: 86 YVRGQLTPGHSGAADLKAAMQHGTVEGMSVGFSVAKDDYTTIIPT - -~~~ GRIFKNIQALR 140

Query: 135 EISVVTVPANPQATVDNIKEFD 156

EISV T PAN QA + +K D
Sbjct: 141 EISVCTFPANEQAGIAAMKSVD 162

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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Example 815

A DNA sequence (GBSx0864) was identified in S.agalactiae <SEQ ID 2473> which encodes the amino

acid sequence <SEQ ID 2474>. Analysis of this protein sequence reveals the following:

Possible site: 47
>>> Seems to have no N-terminal signal sequence

----- Final Results ~-~---

bacterial cytoplasm --- Certainty=0.2247 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 10155> which encodes amino acid sequence <SEQ ID

10156> was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAC27185 GB:AF(009630 16 [bacteriophage bIL170]
Identities = 70/249 (28%), Positives = 121/249 (48%), Gaps = 23/249 (9%)

Query: 51 LEQLKTDAESLVSQATA--IKETIAGLDSDIEETEEELSK~AAKIIK-------~~ EKQK 98
L +LK + SL SQ +K I L ++E E+ LS+ + +IIK EK K
Sbjct: 13 LAELKENNVSLKSQINGFEVKNAIEDLPK-VQELEKTLSENSIEIIKIENELNAQEEKPK 71

Query: 99 GNTPM-DYLKTKAAALDFVRILMDNEGSANSARKAWEANLVEKGV--TNLTKILPEPVLI 155
G M ++++++ A +F +L N G + + AWALEGV T+ T LP ++
Sbjct: 72° GKAKMINFIESQNAVTEFFDVLKKNSGKSE-IKNAWNAKLAENGVTITDITFQLPRKLVE 130

Query: 156 AIQDAFTNYNGILN--HVSKDPRYAVRVALQTQVSQAKGHKAGKTKKDEDFTFLDFTINS 213
+I A NN + HV+ V + + ++A+ HK G+TK ++ T T+
Sbjct: 131 SINTALLNTINPVFKVFHVINVGALLVSRSFDSS-AEAQVHKDGQOTKTEQAATLTIDTLEP 189

Query: 214 ATVY-IKYAFEYSDLKKDTTGAYFNYVMKELAQGFI-RTIERAVVIGDGKSN-SAEDKIT 270
VY ++ E + + +N ++ EL Q + + ++ A+V GDG + + DK
Sbjct: 190 VMVYKLQSLAERVKRLOMSYSELYNLIVAELTQATVNKIVDLALVEGDGSNGFKSIDKEARA 249

Query: 271 EIKSIAEET 279

++K I + T
Sbjct: 250 DVKKIKKIT 258

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 816

A DNA sequence (GBSx0865) was identified in S.agalactiae <SEQ ID 2475> which encodes the amino

acid sequence <SEQ ID 2476>. Analysis of this protein sequence reveals the following:

Possible site: 39
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3068 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.

‘No corresponding DNA sequernce was identified in S.pyogenes.
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Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 817

A DNA sequence (GBSx0866) was identified in S.agalactiae <SEQ ID 2477> which encodes the amino
acid sequence <SEQ ID 2478>. Analysis of this protein sequence reveals the following:

Possible sgite: 56
>>> Seems to have no N-terminal signal sequence

————— Final Resgults -----

bacterial cytoplasm --- Certainty=0.0437 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000{(Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 818

A DNA sequence (GBSx0867) was identified in S.agalactiae <SEQ ID 2479> which encodes the amino
acid sequence <SEQ ID 2480>. Analysis of this protein sequence reveals the following:

Pogsible site: 14 ‘
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3181 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside -~- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 10153> which encodes amino acid sequence <SEQ ID
10154> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 819

A DNA sequence (GBSx0869) was identified in S.agalactiae <SEQ ID 2481> which encodes the amino
acid sequence <SEQ ID 2482>, This protein is predicted to be a major structural protein. Analysis of this
protein sequence reveals the following:

Possible site: 29
>>> Seems to have no N-terminal signal sequence

----- Final Results -----
bacterial cytoplasm -=-- Certainty=0.3364 (Affirmative) < suces
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000 (Not Clear) < succ>
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The protein has homology with the following sequences in the GENPEPT database.

>GP:AAA74331 GB:L33769 unidentified ORF28; putative (Bacteriophage
bIL67]
Identities = 55/201 (27%), Pogitives = 84/201 (41%), Gaps = 18/201 (8%)

Query: 9 EVTHGNANGF-YAKIAKTDAGALDLOKPYPFTGLRSTSFETSQESNAYYAD-NVEHVRLQ 66
E+THG G + + + @G P GLR ++ QB+ +YA N 4+ +
Sbjct: 8 ELTHGLGYGVVFTDLTGSKIGI - ~~--~-~ PIAGLRGIETDSKQENKNFYAGFNAPYRTIA 60

Query: 67 GKKSTEGSITTYQIPKQFMIDHLGKKLTNSTPPALIDTGVNIN-FIWGYAETVIDEFGAE 125
GKT+ + +Y +P F LG S LD N + + YAE D+ G
Sbjct: 61 GAKDTQIKVKSYDLPDDFATHALG---FGSVQGFLTDDVANYKPYGFAYAERYRDDDGTG 117

Query: 126 IEEFHIWINVKASAPKGSTSTDETSATPKEIEIPCTASPNNFIVDSEKKPVSEIVWRDDS 185
+ + +V+A+ P+ DE ST KE E T + +F + +K+ + D
Sbjct: 118 YKA-TFYPSVQATTPSDTAEADEESPTGKEYEHEATVITGDFTLGDKKRLFVKFKVSDTE 176

Query: 186 KGT-VRGK---FDKLFADKSP 202

T GK FEKLFD P
Sbjct: 177 LATGTSGKALAFKKLFTDLKP 197

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 820

A DNA sequence (GBSx0870) was identified in S.agalactiae <SEQ ID 2483> which encodes the amino

acid sequence <SEQ ID 2484>. Analysis of this protein sequence reveals the following:

Possible site: 61
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2531 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial ocutside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 821

A DNA sequence (GBSx0871) was identified in S.agalactiae <SEQ ID 2485> which encodes the amino

acid sequence <SEQ ID 2486>. Analysis of this protein sequence reveals the following:

Possible site: 22
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2972(Affirmative) < suces>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.
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Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaceines or diagnostics.

Example 822

A DNA sequence (GBSx0872) was identified in S.agalactiae <SEQ ID 2487> which encodes the amino

acid sequence <SEQ ID 2488>. Analysis of this protein sequence reveals the following:

Pogsible site: 49
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3860(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 823

A DNA sequence (GBSx0873) was identified in S.agalactiae <SEQ ID 2489> which encodes the amino

acid sequence <SEQ ID 2490>, Analysis of this protein sequence reveals the following:

Poggible site: 16

>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood =-14.22 Transmembrane 605 - 621 ( 569 - 631)
INTEGRAL Likelihood = -8.12 Transmembrane 583 - 599 ( 569 - 604)

mm——— Final Results ~-----

bacterial membrane --- Certainty=0.6689 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < sucecs

The protein has homology with the following sequences in the GENPEPT database.

>CGP:AAB70053 GB:AF011378 unknown [Bacteriophage skil]
Identities = 159/709 (22%), Positives = 285/709 (39%), Gaps = 112/709 (15%)

Query: 128 SILNLNKELDNVAKELDIVNQKLELDPDNVELAEQKMKLILGKQSELAGDKVQELKKKQAA 187
S+ +N + + E + L+LDP N + Q KL Q L+ DK +LK++ ++
Sbhjct: 21 SLKGVNTAMSGLRGEAKNIRDALKLDPTNTDKMAQLOKNLQOTOLGLSRDKATKLKQELSS 80

Query: 188 LGDEK-IGTEEWRQLONEIGQAEVEVLKIDRAMDILGESSRSATGDI--KEATSYLRADV 244
+ G ++W QL ++G AE + +++ + + + S + DI K T + + +
Sbjct: 81 VDKSSPAGOKKWLQLTRDLGTAETQANRLEGEIKQVEGAISSGSWDIDAKMDTKGVNSGI 140

Query: 245 MMDVADKAG-----~----- QIGOKMVDAGKMTVDAWSEIDEALDTVITKTGLTGD--- -~ 289
+  +G QIG vV A + W + +A+DT L
Sbjct: 141 DGMKSRFSGLREIAVGVFRQIGSSAVSAVGNGLKGW--VSDAMDTQKAMISLONTLKFKG 198

Query: 290 --~---- ALAELQETAKDIATG---~-=~ MPTSFQNAGD- - - -AVGEL~----- NTQFGLT 326
+Q +AKD + T+F GD AVG+ N FG T
Sbjct: 199 NGODFDYVSKSMQTLAKDTNANTEDTLKLSTTFIGLGDSAKTAVGKTEALVKANQAFGGT 258

Query: 327 GEKLKSASELL-------- IKYAEINE-TD= =~ ==~=- ISSSAISAKQAIEAYG--LTAE 367
GE+LK + + IN+ TD + S+ + A++ YG +A
Sbjct: 259 GEQLKGVVQAYGOMSASGKVSAENINQLTDNNTALGSALKSTVMEMNPALKQYGSFASAS 318

Query: 368 DLGMV----LDNVTKAAQDTGQSVDTIVQKAIDGAPQIKGLGLSFEEGA-~---- ALIGK 417
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Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbict:
Query:

Sbjct:

319

418

379

474

435

534

486

593

544

645

596

705

652
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+ G + LD + G T+ AD + L L A ++I K
EKGAISVEMLDKAMOKLGGAGGGAVTTIGDAWDSFNETLSLALLPTLDALTPIISSIIDK

FEKSGVDSSAALSSLSKARVIYAKD- -GKTLTDGLNETVSAIQONSTSET - -EALSIASETL
G + AL S+ K YK+ G +G ++S I + T LSI ++
MAGWGESAGKALDSIVK- - - -YVKELWGALEKNGALSSLSKIWDGLKSTFGSVLSIIGQL

FGSKAAPRMVDAIQRGAFSFDDLAEAAKSSSGTVSTTFDETLDPIDKLTQYSNQAKEGMA
S A +D+ + A 4+ 4+ S T++ DIK+ ++ + E
IESFAG---IDS---~~~ KTGESAGSVENVSKTIANLAKGLADVIKKIADFAKKFSESKG

ELGGKLLETVIPALEPLMGMLESSVNWFTSLNETDQ-QTIVILGLVTTAVMMLLGAIAPL
+ L+T + AL + T+++ + QT + G + AI P
AID--TLKTSLVALTAGFVAFKIGSGIITAISAFKKLOTAIQAGTGVMGAFNAVMAINPE

VIAIGAIGAPVGIVVAAIV-GAIAVITLIIQAIMNWGAITEWLQSTWDSCAA- -~ -~~~ W
4 +GI +AAIV G + T W + ++L+S WD + W
VA--=====-= LGIAIAAIVAGLVYFFTQTETGKKAWASFVDFLKSAWDGIVSFEFSGIGQW

LSELWINIVITATTAWSNFTAWLSGLWSSVVSTGQSLWSSFTSSLSNIFSSLITGAQSLW
+++W V. A W W SG+ v Q++W+ T+  + ++++++T7C O+ W
FADIWNGAVDGAKGIWQGLVDWFSGIVQGV- - - -QNIWNGITTFFTTLWITVVTGIQTAW

SSFTSTLSNLWSGLVSTGSNLFNNLSSTISGIFNGILSTASNIWNSIKS 753
+ T + LW G+V+ + +F +SS8 ++G +N +4T + + KS
AGVTGFFTGLWDGIVNVVTTVFTTISSLVIGAYNWFVITFQPLISFYKS 700

There is also homology to SEQ ID 2492.

A related GBS gene <SEQ ID 8663> and protein <SEQ ID 8664> were also identified. Analysis of this

protein sequence reveals the following:

Lipop: Possible site: -1  Crend: 10
McG: Discrim Score: -13.98
GvH: Signal Score (-7.5): -2.78
Possible site: 16
>>> Seems to have no N-terminal signal seguence
ALOM program count: 2 value: -14.22 threshold: 0.0
INTEGRAL Likelihood =-14.22 Transmembrane 605 - 621 ( 569 - 631)

INTEGRAL Likelihood

PERIPHERAL Likelihood = 4.45 539
modified ALOM score: 3.34
*** Reasoning Step: 3
Final Results -----
bacterial membrane --- Certainty=0.6689 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear)

]

The protein has homology with the following sequences in the databases:

27.1/51.7%

over 98laa
Bacteriophage skl

GP|2392838| unknown Insert characterized

ORF00471(328 - 2976 of 3333)

GP|2392838|gb|AAB70053.1] |AF011378 (9 - 990 of 999) unknown {Bacteriophage ski}
%Match =
3Identity =

Matches =

243

7.3

27.1 %Similarity = 51.7
164 Mismatches = 275 Conservative Sub.s = 149

PCT/GB01/04789

378

473

434

533

485

592

543

644

595

704

651

-8.12 Transmembrane 583 - 599 ( 569 - 604)

273 303 333 363 393 423 453
MSINQEEKKTLSNADLLSVMSD*KERRKSMTETFEGLYVKFGANTVEFDRSVKGINTALSSLKKDFNNINRQLKMDPDNV

1:1) ]
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483 513 543 570 600 630 660 690

DLLNRKLVNLQEQARVGAIKIAELKKQQKALGESE - VGSAQWNKLOLE IAKVESQMK I VDKAMESTKKHIEDVGDPKS I,

[ R [ I EEET :] [ o [ K LR

DKMAQLOKNLOTQOLGLSRDKATKLKQELSSVDKS SPAGQKKWLQLTRDLGTAETQANRLEGEIKQVE - ~ ~ = = =~ ===~ ==
60 70 80 20 100 110

1053 1083 1113 1143 1167 1197 1227
NLNKELD~ ~ ~~DVMMDVADKAGQI GOKMVDAGKMTVDAWSEIDEAT, DTVT TKTGLTG~ - DALAELQEIAKDIATGMPTSF

I HH :| :|] :|] :I: ] HH |:||| : : ﬂ

———————— Mmmm s s e e s o m o - - - - - - - - ~GAISSGSW-DIDAKMDTKGVNSGIDGMKSRFSGLREIAVGVFRQIGSSA
120 130 140 150 160

cag g

aac g

gtt t

1239

VSAVGNGLKGWVSDAMDTQKAMISLONTLKFKGNGODFDYVSKSMQOTLAKDTNANTEDTLKLSTTFIGLGDSAKTAVGKT
180 190 200 210 220 230 240

1269 1299 1329 1359 1389 1416 1446 1476
DAVGELNTQFGLTGEKLKSASELLIKYAEINETDISSSAISAKQAIEAYG~LTAEDLGMVLDNVTKAAQDTGQSVDTIVOQ

AN AR

EALVKANQAFGETGEQLKGV - - - = = = = e e o VOAYGOMSASGKVSAENTNQLTDNNT - = == = = == == === = =
260 270 280 290
1506 1536 1566 1596 1626 1656 1686 1716

KAIDGAPQIKGLGLSFEEGAALIGKFEKSGVDSSAALSSLSKAAV T YAKDGKTLTDGLNETVSAIONSTSETEALSIASE
---------------------------------------------------- ATGSALKSTVMEMNPALKQYGSFASASE
300 310

1746 1794 1824 1854 1884 1914 1944

IFGSKAAPRMVDATQR- - - ~-GAFSFDDLAEAAKSSSGTVSTTFDETLDPIDKLTQYSNQAKEGMART GGKLLETVIPALE

-KGAILSVEMLDKAMQOKLGGAGGGAVTT IGDAWDSFNETLSLALLPTLDALTPI ISSI IDKMAGWGESAGKATLDS IVKYVK
330 340 350 360 370 380 390

1974 2004 2034 2064
PLMGMLESSVNWFTSLNETDQQTIVILGLVT TAVMMLLGAI AP = = = = v o — - m m e e e e e e v m e e e e e e
BT N I

ELWGALEKN-GALSSLSKIWDGLKSTFGSVLSIIGQLIESFAGIDSKTGESAGSVENVSKT IAN~ ~~~FKKLQTAIQAGT

410 420 430 440 450 460
2082 2112 2139 2169 2199 2238 2268
———————— VIAIGAIGAPVGIVVAAIV-GAIAVITLIIQATMNWGAITEWLQSTWD- ~ - - - - - SCAAWXSELWINIVTTA

1] AL ] |2 e ] | eeef ]|
GVMGAFNAVMAINPF - VALGIAIAATVAGLVYFFTOTETGKKAWASFVDFLKSAWDGIVSFFSGIGOWFADIRNGAVDGA
540 550 560 570 580 590 600

2298 2328 2358 2388 2418 2448 2478
TTAWSNFTAWLSGLWSSVVSTCQSLWSSFTSSLSNIFSSLITCAQSLWS SFTSTLSNIWSGLVSTGSNLFNNLSS - - - - -
| : )] I ]::|: J: = ::::::]I l: l: | . I[ I:[: : :| :|
KGIWQGLVDWFSGIVQGV- - - -ONIWNGI TTFFTTLWI TVVTGLQTAWAGVTGFFTGLWDG IVNVV T TVFTTISSLVTGA
620 630 640 650 660 670 680

2496 2526 2556 2586 2616

--------------------------------------- TISGIFNGILSTASNIWNSIKSTISNATDGAKNAVSNGVNA

BRI IR N

YNWFVTTFQPLISFY~~~~KNIVSGVFEAFGNFASNAWNAL TGVFNGIGSFFSDI FGGVKNTIDSVLGGVTDTINNIKGS
870 880 890 9200 910 920

2646 2676 2706 2736 2766 2796 2826 2856
IKNLFNFQIKWPHIPLPHFRVSGSANPLDWLKGGLPS IGIDWYAKGGIMTKPTLFGMNGNRAMVGGEAGAEATLPLNKST

ettt T Sy Ry Uy SN, DWVASKVGGLFKGSMVVGLTDVN
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230 940 950

2886 2916 2946 2976 3006 3036 3066 3096
LGAIGQSIANTMNTSNNINVNFSGVTIREEADLNRLANVVGNRIAEELQRKTNLRGGMA * QKSMNLPLTV* KHHLLSVMY

R |:: ]
LSSSGYGLSTNSVSSDNRTYNTFNVQGGAGQDVSNLARAIRREFELGRA
960 970 980 990

SEQ ID 8664 (GBS58) was expressed in and purified from E.coli as a GST fusion. The purified protein is
shown in lane 10 of Figure 193.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 824

A DNA sequence (GBSx0874) was identified in S.agalactiae <SEQ 1D 2493> which encodes the amino
acid sequence <SEQ ID 2494>, Analysis of this protein sequence reveals the following:

Possible site: 43
>>> Seemg to have no N-terminal signal sequence

LR Final Results -----

bacterial cytoplasm --- Certainty=0.2732(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 825

A DNA sequence (GBSx0875) was identified in S.agalactiae <SEQ ID 2495> which encodes the amino
acid sequence <SEQ ID 2496>. Analysis of this protein sequence reveals the following:

Possible site: 18
>>> Seems to have no N-terminal signal segquence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.2467 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000 (Not Clear) < succs>
bacterial outside --- Certainty=0.0000 (Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 10151> which encodes amino acid sequence <SEQ ID
10152> was also identified. A further related GBS nucleic acid sequence <SEQ ID 10935> which encodes
amino acid sequence <SEQ ID 10936> was also identified.

The protein has no significant homology with any sequences in the GENPEPT database.

A related DNA sequence was identified in S.pyogenes <SEQ ID 2497> which encodes the amino acid
sequence <SEQ ID 2498>. Analysis of this protein sequence reveals the following:

pPogsible site: 40
>>> Seems to have no N-terminal signal sequence
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bacterial cytoplasm --- Certainty=0.2136 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities = 55/240 (22%), Positives = 92/240 (37%), Gaps = 20/240 (8%)

Query: 4 INELTIDGVKTSSFKCDVLVETRPNVIVSSS--KTALLEHDGISGAVVQSNRHRGLIEKP 61
I ++ ID TSS VL I+S 8 + +G 8 o+ N + I
Shict: 2 IPKVIIDDFDTSSIPNCVLTGYDVGDILSPSFVENEAYGMNGTSRELESYNESKPTIM-~ 59

Query: 62 YHITLIEPSDEEIYRFSALLNREKFW-LENEQEPTIRLWCYKVDSFEIGKDEFGAWVVDV 120
+H++ 4+ 4+ I L + +FW + N ++ ¥ S +I +W V o+
Sbjct: 60 WHLSTFDDAVNLINHLDGLSKKIEFWHIPNS------ IYYYDCLSVKINAVIMSSWRVTL 113

Query: 121 TFICHPTKFFKTTDIQTLTGNGVLRVQGSALAFPKITVVGQSASETSFTIGNQVIKLEKL: 180
+P ++ K + GNG + G+ + PKI VG + + TIG QV++L L
Sbject: 114 KLALYPFRYAKGVSDVVIAGNGNINNAGNVFSEPKIVVEG--TGKGTLTIGKQVMEL~NL 170

Query: 181 SESLVMINDPDNPSFKTASGKL---IKWAGDFITVDTAKGONVGVVLGAGITSLKFETVW 237

s + AG % I+ GF + G+ + GIT W
Sbjct: 171 SGKATIECKHGQQCVYDAEGNVKNSIRIRGSFFEIQPG--~-TQGIAVSGGITRTIISPRW 227

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 826

A DNA sequence (GBSx0876) was identified in S.agalactiae <SEQ ID 2499> which encodes the amino
acid sequence <SEQ ID 2500>. This protein is predicted to be PbIB. Analysis of this protein sequence
reveals the following:
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Pogaible site: 27
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.00 Transmewmbrane 952 - 968 ( 952 - 968)

----- Final Results -----

bacterial membrane --- Certainty=0.1001(Affirmative) < succs
bacterial outside -~-- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:ARG18640 GB:AY007505 PblB [Streptococcus mitis]
Identities = 145/542 (26%), Positives = 255/542 (46%), Gaps = 52/542 (9%)

Query: 1 MLFLLDANVRTVKWNGIPLHEASSATIVKEETNGDFYLTVRYPITDSGIYQLIKEDMLIKS 60
M++L + N P+ A + + +EN + LT R+P +D +++ +KE+ +K+
Sbjct: 1 MIYLTINGNT~----~-- PLNAAYADKISQEANSTYQLTFRFPTSDV-LWEKLKEETFLKA 51

Query: 61 PVPVLGAQLFRIKKPIENDDSMDITAYHVSDDIMKRSITPVSVVGQGCAMALSQMVONAK 120
+ GQF I+ + ++A Vo4 T P+S+ + ALS+ +
Sbjct: 52 D-DLHGEQDFVIFEVQKKHGYIQVYANQVMTLLNNYVINPISLDRATGSTALSRFAGSI- 109

Query: 121 TGLGDFSFTSDIMDSRTFNTTETETLYSVLMDGKHSIVGTWEGELVRDNFALSIKRSRGA 180
T FSF SDI + TFNT + + D KHSI+G W G+LVR + + + ++ G+
gbjct: 110 TRYNTFSFFSDIDERHTFNTDSVNAMVAFTKD-KHSILGOWGGDLVRHGYQVRLLKNGGS 168

guery: 181 DRGVVITTHKNLKSYQRTKNSQGVVTRIHARSTFKPDGAE-DEVILRVSVDSPLINSYPY 239
+ + KNL SYQ +++ + TRI +4T K +G + + V VDSPL+N Y
gbjct: 169 ENESLFMYKKNLSSYQHKTSTKSLKIRITFKATVKGEGEKAPDRKFSVVVDSPLVNKYSQ 228

Query: 240 INEKEYENNNAETVED--LRKWAEAKFTNEGIDKVSDAIEIEAYELDGQVVNLGDTVNLK 297
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Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Skjct:

-909-

IE E N+ + ++ LRK+ E F D + D++EI+ V + D V+L
229 IYEDVIEVNDQDVKDEVGLRKYGEQYFRTTLCDMLEDSLEIQVEGKSDVPVQIFDIVSLE

298 SRKHSADLYKKAIAYEFNALTEEYISITFDDKPGVGGSGVSSGLSN-VADAILVASATAQ
+ D+ KK Y ++ + ++ +8I F G SG+S+ LSN V+DA+ + Q
289 HDRFKMDVRKKITKYTYSPMAKKLLSIGF----GQFKSGLSNMLSNAVSDAVKNETQHLQ

357 D--~VAVQRAVKNANAAFDAEFGKTKTKINDDIEIAKAKVESFKSELSNRMDNQLLP~~ -
+ + +KNA+ AFD + + + D+ AKAKE X I#+ 4D +
345 GQFATQLGKEIKNADLAFDRKKEELVNQFTDGLNAAKAKAEEVKKSLTETIDQRFRDFDS

411 —mmmmmmmmemee el LATEAKNLASQAQADLTRKEIELRAELNRQVTSTEAVK
TA EAK ++ QA+ + K E + ++ + TS +
405 TGLNEIKQKAEEATQRVGANTLLAQEAKQISEQARQOMDSKFAEYKQSVDGRFTSLSSQL

449 ISLTNLSHNMDIIKQKALNDLRDAETRLKEADSVQQIATKRVEDKLTGLSTKLESFSVGG
NL +D 4+ 4+ 44D 4+ E+D  +++4A + +4L o+ S +VGG
465 AGKANL---IDFQRVQEKSNLYERIIGSSESDIAEKVARMTLTNQLFQVEVGKYS-AVGG

509 YN 510
N
521 PN 522

Identities = 47/183 (25%), Positives = 83/183 (44%), Gaps = 22/183 (12%

Query:
Sbjct:
Query:
Sbijct:
Query:
Shjct:
Query:

Shijct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2501> which encodes the amino acid

867 VTTLRVTKGTIPADWSPSPDDLKAYSDTKLEQTANEIKASVTSLDHKTLKQTDITMTSEG
+T L +GT W P+P+D +D LE T QT +T+
667 MTELDFYEGTTDRRWQPAPEDATLETDKTLEAT---~-w-=-wn-=-m-=- QTKLTLLQGS

927 IVLRAGKTSNDVARAIGSYFKVTPDAIALFSSLIKVSGNMLVDGSVTSRKLVTGAVETGH
++ TS A +I S T+ I+ + I++ G L+D +T+ + G
710 FAIQ-NLTS---AGSIVSQINATNNQILIEAEKIRDLKGKTLLD-ELTAIDGYFKRLFVGE

987 VKAGAITGVLLAAEAVTAEKLKVDQAFFNKLMANDAYLKQLFAKSAFITQVQOSVTISASQ
+ 4+ 4+ +TA+KL +DOA +++D + L AK AFI +++SV +SA+
765 GTFAKLNAEIIGSKTITADKLIMDQAMARLFVSSDIFTDTLAAKEAFINKLRSVVVSATL

1047 ISG 1049
G
825 FEG 827

sequence <SEQ ID 2502>. Analysis of this protein sequence reveals the following:

Possible site: 25
>>> Seems to have no N-terminal signal sequence

Final Resultg -----

PCT/GB01/04789

288

356

344

410

404

448

464

508

520

)
926
709
986
764
1046

824

bacterial cytoplasm --- Certainty=0.2445(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities = 143/552 (25%), Positives = 251/552 (44%), Gaps = 43/552 (7

Query:
" Sbjct:
Query:
Shjct:
Query:

sbjct:

11 TVKWNGIPLHEASSAIVKEETNGDFYLTVRYPITDSGIYQLIKEDMLIKSPVPVLGAQLF
++K + PL A + +E N D+ L +YP LIK+ +++++ + G+QLF
3 SIKDDNTPLVAAFEDEITQEANSDYKLNFKYPAKHE-YRPLIKKGIILEAD-DLHGSQLF

71 RIKKPIENDDSMDITAYHVSDDIMKRSITPVSVVGQGCAMALSQMVQONAKTGLGDFSFTS
RI + + +++ A V+DD+ +I +8V +3++ + K FSF S
61 RIFEITKRHGYINVYANQVADDLNGYAIDTISVDRVQGMIVMSELAGSIKRE-HPFSFFS

131 DIMDSRTFNTITETETLYSVIMDGKHSIVGTWEGELVRDNFALSIKRSRGADRGVVITTHK
DI TFN ++ + I, +GKHSI+G W GELVR+ + +++ + G D + K
120 DIDGRHTFNQSDVSVM-DALANGKHSIMGOWGGELVRNKYQINLLKKAGKDTETLFMYKK

o
%)

70

60

130

119

190

178



10

15

20

25

30

35

40

45

50

55

60

WO 02/34771 PCT/GB01/04789

-910-
Query: 191 NLKSYQRTKNSQGVVTRIH-----=~-=- ARSTFKPDG---~ -~ AEDEVTLRVSVDSPLI 234
NLKSY+ T  +G+V+ +H + DG + + T+RVSV4S L

Sbjct: 179 NLKSYEETDTIKGLVSILHLVAEVEEEHEVETREASDGNIGHSESPKKKTIRVSVESKLK 238

Query: 235 NSYPYINEK--EYENNNAETVEDLRKWAEAKFTNEGIDKVSDAIEIEAYELDGQVVNLGD 292
+++P I EK + ++ + +T EDL + + F D ++++I4+ VLD
Sbjct: 239 DTHPIIVEKTIKVQDQDVKTEEDLLAYGKKYFEKTLCDIPGNSLKIDVINNYEGAVRLFD 298

Query: 293 TVNLKSRKHSADLYKKAIAYEFNALTEEYISITFDDKPGVGGSGVSSGLSNVADAILVAS 352
T + + DL + YF + SI F G + ++ +8N D + S
Sbjct: 299 TAIVFHELYDRDLRMQITGYRFAPMANRLKSIIF----GEIKTNLAKQISNQIDNKVAES 354

Query: 353 ATAQDVA----VQRAVKNANAAFDAEFGKTKTKINDDIEIAKAKVESFKSELSNR-MDNQ 407
DA +Q+ + NAN FD + K + +I D I+ A+A E B A
Sbjct: 355 TAQHDAAFEAKLOKQIDNANRIFDTKEAKLREEIEDGIKKAEANAEVKVAEVNAKVLEAE 414

Query: 408 LLPLATEAK----- NLASQAQADLTRKEIELRAELNRQVTSTEAVKISLTNLSHNMDIIK 462
L A+ + + A +D +K ER L + + +L + D +
Sbjct: 415 ELAKAVDERLKKFLSDADTKEQDFDKKLEEFRTSLKDLEVDEKQIDDALAKAGFSKDSLA 474

Query: 463 QKALNDLRDAETRLKEADSVQQL-ATKRVEDKLTGLSTKLESFSVGGYNYVIDGGEPKEL 521
+ET A+ V T ++L G + K+ +F GY + GE E
Shjct: 475 DIKAKLEDTSETATVTANIVGSTGGTFYNRNRLDGDTDKVITFE-QGYIDIAHNGEGFE- 532

Query: 522 MANFYGKTYDIN 533
GKTY I+
Sbjct: 533 ----EGKTYTIS 540

A related GBS gene <SEQ ID 8665> and protein <SEQ ID 8666> were also identified. Analysis of this

protein sequence reveals the following:

Lipop Possible site: -1  Crend: 3
SRCFLG: 0
McG: Length of TUR: 11
Peak Value of UR: 1.54
Net Charge of CR: 1
McG: Discrim Score: -3.43
GvH: Signal Score (-7.5): -5.44
Possible site: 58
>>> Seems to have no N-terminal signal seguence
Amino Acid Composition: calculated from 1
ALOM program count: 1 value: -0.00 threshold: 0.0
INTEGRAL Likelihood = -0.00 Transmembrane 897 - 913 ( 897 - 913)
PERIPHERAT, Likelihood = 1.48 832
modified ALOM score: 0.50
ieml HYPID: 7 CFP: 0.100

*#% Reasoning Step: 3

----- Final Results -----

bacterial membrane --- Certainty=0.1001(Affirmative) < succs> .
bacterial outside --- Certainty=0.0000{(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases:

32.8/53.9% over 503aa
EGAD|33685| hypothetical protein Insert characterized

EGAD|71773]76294 hypothetical protein { } Insert characterized

SP|P15317IYHYA_BPH44 HYPOTHETICAL: 65 KDA PROTEIN 1IN HYALURONIDASE REGION. Insert
characterized

GP|215054 |gb|AAR98102.1||M19348 ORF {Streptococcus pyogenes phage H4489A} Insert
characterized

PIR|B30566{B30566 hypothetical protein - phage H4489A Insert characterized

ORF00870 (1957 - 3777 of 4272)
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EGAD|33685|35003 (37 - 540 of 593) hypothetical protein {Streptococcus pyogenes}
EGAD|71773]76294 hypothetical protein { } SP|P15317|YHYA BPH44 HYPOTHETICAL 65 KDA PROTEIN
IN HYALURONIDASE REGION. GP|215054|gb|AAA98102.1||M19348 ORF {Streptococcus pyogenes phage
H4489A} PIR|B30566|B30566 hypothetical protein - Streptococcus pyogenes phage H4489A

$Match = 4.4

$Identity = 32.8 %Similarity = 53.8

Matches = 137 Mismatches = 175 Conservative Sub.s = 88

1749 1779 1809 1839 1869 1899 19298 1959
TRLKEADSVQQLATKRVEDKLTGLSTKLESFSVGGYNYVIDGGEPKELMANFYGKTYDINPQLLERTSQATLSFSYEAES
MSRDPTYTINEHDLSFADGRFYVTFKADKSSETVRLN
10 20 30

1989 2013 2049 2079 2109 2139

TSRLEVRLYKKMHTGDTSKITIIVMPNFDLSPGKGFISQSFDLGGVMPDPRNQAWLVMRGTNANPLTL -~~~ -~~~ ~~-~

SSCLGNTIIKKLOQVEDDNTMHDFVKPKVTTQOAFGLAQQVKELDLQLKDPKSDLWGKI KFNNKAMLVEYANKEMSSAIAQ
50 60 70 80 90 100 110

--------------------------------- SKVKLERGTVATDWNNRDETLKASFAEYKQTVDE - == == = === === =
| : | :] :::| ] HE I+
SAEQILLQVKSIDDERYSKFEQTLNGIKQTVKSESVESARTQLASMFDSRI SGLDGKY SRLSQTIDSLSSRLDDGVENYS
130 140 150 160 170 180 190

2271 2301 2331 2361 2388 2418 2448
------------------ NLANLRTSTETLAGQLTSAESSIRQTSESFSNRLVSLETY -KDSEPNRASRYFEASKSETAK
| oee ] ]:le] |l e el el
TLSQKVSGIDLRVSNAANDVSRLSQTAQGLQSQITNA--——NQNYSSLSQTVQGLQTTVRDNQSNATSRI ——————————
210 220 230 240 250 260

2478 2838 2868 2898 2928 2958 3009
QLSATLRTEVN~~~~SFVANNANFRANSLKIRFTDSQLKFRVTTLRVTKGTI PADWSPSPDDLK-AYSDT - - KLEQTANET
el e e e ] ]
---------------------------------- NQLSDLIST-KVTKGDVETTIAQSYDKIAFATRDKLPASKMTGSEL
270 280 290 300

3039 3069 3099 3129 3159 3189 3213 3243

KASVTSLDHKTLKQTDITMTSEGIVLRAGKTSNDVARAIGSYFKVTPDAIALFSSLIKVSG -NMLVDG-SVTSRKLVTGA

O ATNLDRSGVKTTGKNITLDGNSYISNAVIKDA
320 330 340

3261 3291 3321 3351 3381 3411 3441 3471
————VETGHVKAGAITGVLLAAEAVTAEKLKVDQAFFNKLMANDAYLKQLFAKSAFITQVQSVTISASQISGGVIKALNN
Poeo b Ul e e D TERRE Fle e TUDL D0 D100 =g )
HIANMDAGKINTGYLNASRIAAEAITGDKIKMDYAFFNKLTANEGYFRTLFAKNIFTTSVQAVTTSASKITGGVLSATNG
360 370 380 390 400 410 420

3501 3537 3567 3624 3648 3678
AMETQMNSGQILYYTD- - - -~ OAALKRVLSGYPTQFVKFATGTVSG-KGNAGVIVIG- - SNRYGTESTNDGGEVGVR
R IR R IR
ASRWDLNSANIDFNRDATINFNSKNNALVRK - SGTNTAFVHFSNATPKGYRGSALYASIGITSSGDGIDSASSGRFCGVR
440 450 460 470 480 490 500

3687 3717 3747 3777 3807 3837 3867 3897
——————— AWNGSNIDSLDLVGDEIRLASSAFDNSDGWDVRTLDSGLKITPHNRAAERNSRIEVGDVWILKGNGSYSSLRD
AR R ] :
FFRYAEGLQHTAKVDQAEIYGDDI VFSDDFNIDRGFKMRPSLMPKMVDLNKMYQAILALGRCWLHANNTAWSWNFDTRS
520 530 540 550 560 570 580

A related DNA sequence was identified in S.pyogenes <SEQ ID 9059> which encodes amino acid sequence
<SEQ ID 9060>. An alignment of the GAS and GBS sequences follows:

Score = 87.8 bits (214), Expect = 4e-19
Identities = 88/273 (32%), Positives = 133/273 (48%), Gaps = 47/273 (17%)
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Query: 370 AINLNSRGVQIAGKNIALDGNTT----VNGAF------- GAKLGEFI-------- KLRAD 410
AI L S ++++G N+ +DG+ T V GA GA G + KL+ D
Sbjct: 897 AIALFSSLIKVSG-NMLVDGSVTSRKLVTGAVETGHVKAGAITGVLLAAEAVTAEKLKVD 955

Query: 411 QIIGGTIDANKINVINLKASSIVGLDANFIKARISYAIT-DLLEGKVIKARNGAMTIDLQ 469
Q + AN + LAS FI s I+ + G VIKA N AM I +
Sbjct: 956 QAFFNKLMANDAYLKQLFAKSA------ PITQVOSVTISASQISGGVIKALNNAMEIQMN 1009

Query: 470 SGQINHYTNESAMRRIDSSTASQFIKMTKSGFISEIGNMQAAMTVIGSNSDGSENHENKT 529
SGEQI +YT+++A++R+ S +QF+K +G +8 GN A +TVIGSN G+E+ +
Sbjct: 1010 SGQILYYTDQAALKRVLSGYPTQFVKFA-TGTVSGKGN--AGVIVIGSNRYGTESTNDGG 1066

Query: 530 FGGIRIWNGKSSYQSTSFVELVGN--RVATIYGNKNRSPWLFDSTTSGYAYLIPONDRGIK 587
F G+R WNG + ++LVG+ R+A N W +  SG + PN
Sbjct: 1067 FVGVRAWNG----SNIDSLDLVGDEIRLASSAFDNSDGWDVRTLDSGLK- ITPHN----~ 1116

Query: 588 HVIGRADRKIDQIHVGDIYV-QGERVAMMLKDL 619
RA + +I VGD+++ +G L+D+
Sbjct: 1117 ----RAAERNSRIEVGDVWILKGNGSYSSLRDI 1145
Score = 31.3 bits (69), Expect = 0.038
Identities = 34/151 (22%), Positives =~ 62/151 (40%), Gaps = 13/151 (8%)

Query: 160 QONADKKLSASYQLGIDGLKATMRSDKIGLQAEIQTTAQGLYQRYDNEIRKLSAKITTTSS 219
Q A K +A++ K + D A+ ++ L R DN++ DL+ + +S
Sbjct: 306 QRAVKNANAAFDAEFGKTKTKINDDIEIAKAKVESFKSELSNRMDNQLLPLATEAKNLAS 365

Query: 220 GITEAYESKLDGLRAEFTH---SNQGMRVELES-~-=--~-- KISGLQSTQQATARQISQE 268
K LRAF S + +++ L + K L +A R+ +
Sbhjct: 366 QAQADLTRKEIELRAELNRQVTSTEAVKISLTNLSHNMDIIKQKALNDLRDAETR-LKEA 424

Query: 269 ISNREGAVSRVQQGLDSYQRRLQS-AEGNYN 298
S ++ A RV+ L +L+S + G YN
Sbjct: 425 DSVQOLATKRVEDKLTGLSTKLESFSVGGYN 455
SEQ ID 8666 (GBS202) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 50 (lane 5; MW 132kDa).

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 827

A DNA sequence (GBSx0877) was identified in S.agalactiae <SEQ ID 2503> which encodes the amino
acid sequence <SEQ ID 2504>. This protein is predicted to be nuclear/mitotic apparatus protein. Analysis of
this protein sequence reveals the following: '

Posgible gite: 22
>>> Seems to have no N-terminal signal sequence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.2847 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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A DNA sequence (GBSx0879) was identified in S.agalactiae <SEQ ID 2505> which encodes the amino
acid sequence <SEQ ID 2506>. Analysis of this protein sequence reveals the following:

Pogsible site: 23
>>> Seemg to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.3420(Affirmative) < succs
bacterial membrane --- Certainty=0.0000 (Not Clear) < succ>
bacterial outside --- Certainty=0.0000 (Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 829

A DNA sequence (GBSx0880) was identified in S.agalactiae <SEQ ID 2507> which encodes the amino
acid sequence <SEQ ID 2508>. Analysis of this protein sequence reveals the following:

Possible site: 13
>>> Seemg to have an uncleavable N-term signal segq
INTEGRAL Likelihood = -7.54 Transmewbrane 10 - 26 ( 2 - 28)

Final Results -----

bacterial membrane --- Certainty=0.4015(Affirmative) < succes
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --~ Certainty=0.0000{Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB07984 GB:Z93946 hypothetical protein [bacteriophage Dp-1]
Identities = 67/136 (49%), Positives = 91/136 (66%)

Query:
Shjct:
Query:
Sbjct:
Query:

gbjct:

1

i

61

61

121

121

MPPWLIDSTVVVAMVTVLGGLFSTIITTSANRKDOQLIKHQYEDIKEDLSGLIDKVKTIDH 60
MP WL D+ V+ 44T G+ + ++ K K EDI LS L +V 1ID
MPMWLNDTAVLTTI ITACSGVLTVLLNKLFEWKSNKAKSVLEDISTTLSTLKQQVDGIDQ 60

TTTETKKISEITKDGTLKIQRYRLFHDLTKEISQGYTTIEHFRELSILFESYQLLGGNGE 120
T +++ +DGT KIQRYRL+HDL +E+ GYTT++HFRELSILFESY+ LGGNGE
TTVAINHQONDVIQDGTRKIQRYRLYHDLKREVITGYTTLDHFRELSILFESYKNLGGNGE 120

IEALFEKFKQLPIEED 136
+EAL+EK+K+LPTI E+
VEALYEKYKKLPIREE 136

No corresponding DNA sequence was identified in S.pyogenes.

SEQ ID 2508 (GBS118) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 32 (lane 5; MW 42kDa).

GBS118-GST was purified as shown in Figure 198, lane 8.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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Example 830

A DNA sequence (GBSx0882) was identified in S.agalactize <SEQ ID 2509> which encodes the amino
acid sequence <SEQ ID 2510>. Analysis of this protein sequence reveals the following:

Possible site: 53
>>> Seems to have a cleavable N-term signal seq.

~~~~~ Final Results -----

bacterial outside ~-- Certainty=0.3000(Affirmative) < succ>
bacterial membrane ~-- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000{Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

A related GBS gene <SEQ ID 8667> and protein <SEQ ID 8668> were also identified. Analysis of this
protein sequence reveals the following:

Lipop: Possible site: -1  Crend: 5
McG@: Discrim Score: 6.58
GvH: Signal Score (-7.5): -0.49
Possible site: 53
>>> Seems to have a cleavable N-term signal seq.
ALOM program count: 0 value: 12.15 threshold: 0.0
PERIPHERAT, Likelihood = 12.15 84
modified ALOM score: -2.93

*+% Reasoning Step: 3

----- Final Results -----

bacterial outside --- Certainty=0.3000(Affirmative) < succs»
bacterial wmembrane --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm -~- Certainty=0.0000 (Not Clear)

SEQ ID 2510 (GBS56) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 17 (lane 8; MW 9.9kDa). It was also expressed in E.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 21 (lane 10; MW 34.9kDa).

GBS56-GST was purified as shown in Figure 195, lane 7.

Example 831

A DNA sequence (GBSx0883) was identified in S.agalactiae <SEQ ID 2511> which encodes the amino
acid sequence <SEQ ID 2512>. Analysis of this protein sequence reveals the following:

Possible site: 40
>>> Seems to have a cleavable N-term signal seq.

————— Final Resultg -----

bacterial outside --- Certainty=0.3000(Affirmative) < succ>
bacterial membrane ~-- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.
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Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 832

A DNA sequence (GBSx0884) was identified in S.agalactiae <SEQ ID 2513> which encodes the amino
acid sequence <SEQ ID 2514>. This protein is predicted to be N-acetylmuramoyl-L-alanine amidase.
Analysis of this protein sequence reveals the following:

Possible site: 53
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.0342(Affirmative) <« succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB07986 GB:Z93946 N-acetylmuramoyl-L-alanine amidase
[bacteriophage Dp-1]
Identities = 96/141 (68%), Positives = 118/141 (83%)

Query: 1 MEINTEIAIAWMSARQGKVSYSMDYRDGENSYDCSSSVYYALRSAGASSAGWAVNTEYMH 60
M ++ E +AWM AR+G+VSYSMD+RDGP+SYDCSSS+YYALRSAGASSAGWAVNTEYMH
Sbict: 1 MGVDIEKGVAWMQARKGRVSYSMDFRDGPDSYDCSSSMY YALRSAGASSAGWAVNTEYMH 60

Query: 61 DWLIKNGYELIAENVDWNAVRGDIAIWGMRGHSSGAGGHVVMFIDPENIIHCNWANNGIT 120
WLI+NGYELI+EN W+A RGDI IWG +G S+GAGGH MFID +NITHCN+A +GI+
Sbijct: 61 AWLIENGYELISENAPWDAKRGDIFIWGRKGASAGAGGHTGMFIDSDNITHCNYAYDGIS 120

Query: 121 VNNYNQTAAASGWMYCYVYRL 141
VN++++ +G Y YVYRL
Sbjct: 121 VNDHDERWYYAGQPYYYVYRL 141

No corresponding DNA sequence was identified in S.pyogenes.

A related GBS gene <SEQ ID 8669> and protein <SEQ ID 8670> were also identified. Analysis of this
protein sequence reveals the following:

RGD motif 81-83 ‘
The protein has homology with the following sequences in the databases:

58.2/72.9% over 182aa
GP|1934766| N-acetylmuramoyl-L-alanine amidase {bacteriophage Dp-1} Insert characterized

ORF00875(301 - 1044 of 2004)

GP|1934766|emb|CAB07986.1] |293946(1 - 183 of 296) N-acetylmuramoyl-L-alanine amidase
{bacteriophage Dp-1}

%Match = 15.5

%$Identity = 58.2 %Similarity = 72.8

Matches = 107 Mismatches = 49 Conservative Sub.s = 27

234 264 294 324 354 384 414 444
LOKYNIHMSDDDLTLFVESAVKOMHDAWKE * PMEINTEIATAWMSARQGKVSYSMDYRDXPNSYDCSSSVYYATLRSAGAS
ee 0L LT LT
MGVDIEKGVAWMQARKGRVSYSMDFRDGPDSYDCSSSMIYALRSAGAS

10 20 30 40

474 504 534 564 594 624 654 684
SAGWAVNTEYMHDWL IKNGYELIAENVDWNAVRGDIAIWGMRGHSSGAGGHVVMFIDPENT IHCNWANNGI TVNNYNQTA

R R R R A T R L

SAGWAVNTEYMHAWLIENGYELISENAPWDAKRGDI FIWGRKGASAGAGGHTGMFIDSDNI IHCNYAYDGI SVNDHDERW
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60 70 80 90 100 110 120

714 744 774 804 834 864 894 924
AASGWMYCYVYRLKSGASTQGKSLDTLVKETLAGNYGNGEARKAVLGNQYEAVMSVINGKTTTNQKTVDQLVOEVIAGKH

A

VY AGOPYYYVYRLTNA - = = = = = = = = o o 2 o o e e o e e
140
954 984 1014 1044 1074 1104 1134 1164

GNGEARKKSLGSQYDAVORKRVTELLKKQPSEPFKAQEVNKPTETKTSQTELTGOATATKEEGDLS FNGTILKKAVLDKIL

IR IR IR I o |1
~NAQPAEKKLGWQKDATGFWYARANGTY PKDEFEY I EENKSWEFY FDDQGYMLAEKWLKHTDGNWYWFDRDGYMATSWKR
160 170 180 190 200 210 220

SEQ ID 8670 (GBS302) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 50 (lane 6; MW 55kDa).

The GBS302-His fusion product was purified (Figure 205, lane 6) and used to immunise mice. The
resulting antiserum was used for FACS (Figure 302), which confirmed that the protein is immunoaccessible
on GBS bacteria.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 833

A DNA sequence (GBSx0885) was identified in S.agalactiae <SEQ ID 2515> which encodes the amino
acid sequence <SEQ ID 2516>. Analysis of this protein sequence reveals the following:

Possible site: 38
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1509 (Affirmative} < succs>
bacterial membrane --- Certainty=0.0000 (Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 834

A DNA sequence (GBSx0886) was identified in S.agalactiae <SEQ ID 2517> which encodes the amino
acid sequence <SEQ ID 2518>. Analysis of this protein sequence reveals the following:

Possible site: 19
" »>>> Seems to have no N-terminal gignal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1264 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB13473 GB:299112 similar to hypothetical proteins [Bacillus subtilis]
Identities = 25/68 (36%), Positives = 41/68 (59%)
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Query: 4 IENLIIAIVKPLISQPDQLTIKIQDGPEFLEYHLDLDTQDIGRVIGKKGRTITAIRSIVY 63
+E+LI+ IV PL+ PD + + ++ + + L + D G+VIGK+GRT AIR+ V+
Sbjct: 6 LEDLIVHIVIPLVDHPDDIRVIREETDQKIALRLSVHKSDTGKVIGKQGRTAKAIRTAVF 65

Query: 64 SVPTQGKK 71
+ 0 K
Sbjct: 66 AAGVQSSK 73
A related DNA sequence was identified in S.pyogenes <SEQ ID 2519> which encodes the amino acid
sequence <SEQ ID 2520>. Analysis of this protein sequence reveals the following:

Possible site: 19
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1012(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities = 72/79 (91%), Positives = 75/79 (94%)

Query: 1 MDTIENLIIAIVKPLISQPDQLTIKIQDGPEFLEYHLDLDTQDIGRVIGKKGRTITAIRS 60
MDTIENLIJAIVKPLISQPD LTIKI+D P+FLEYHLDLD QDIGRVIGKKGRTITAIRS
Sbject: 1 MDTIENLIIAIVKPLISQPDNLTIKIEDTPDFLEYHLDLDAQDIGRVIGKKGRTITAIRS 60

Query: 61 IVYSVPTQGKKVRLIIDEK 79
IVYSVPT GKKVRL+IDEK
Sbjct: 61 IVYSVPTLGKKVRLVIDEK 79
Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 835

A DNA sequence (GBSx0887) was identified in S.agalactiae <SEQ ID 2521> which encodes the amino
acid sequence <SEQ ID 2522>. This protein is predicted to be ribosomal protein S16 (rpsP). Analysis of
this protein sequence reveals the following:

Pogssible site: 45
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3654 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAB06202 GB:AP001515 ribosomal protein 816 (BS17) [Bacillus halodurans]
Identities = 62/90 (68%), Pogitives = 73/90 (80%)

Query: 1 MAVKIRLTRMGSKKKPFYRINVADSRAPRDGRFIETVGTYNPLVAENQVTIKEERVLEWL 60
MAVKIRL RMGSKK PFYR+ VADSR+PRDGRFIE +GTYNPL +V +KE+R LW+
Sbjct: 1 MAVKIRLKRMGSKKAPFYRVVVADSRSPRDGRFIEEIGTYNPLTQPAKVELKEDRALDWM 60

Query: 61 SKGAQPSDTVRNLLSKAGVMTKFHDQKFSK 90
KGA+PSDTVRNL SKAG+M K H+ K K
Sbjct: 61 LKGAKPSDTVRNLFSKAGLMEKLHNAKNEK 90

A related DNA sequence was identified in S.pyogenes <SEQ ID 2523> which encodes the amino acid
sequence <SEQ ID 2524>. Analysis of this protein sequence reveals the following;:
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Possible site: 45
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm ~-- Certainty=0.3654 (Affirmative) < succs
bacterial membrane ~-- Certainty=0.0000(Not Clear) < succs
bacterial outside ---~ Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities = 86/90 (95%), Positives = 89/90 (98%)

Query: 1 MAVKIRLTRMGSKKKPFYRINVADSRAPRDGRFIETVGTYNPLVAENQVTIKEERVLEWL 60
MAVKIRLTRMGSKKKPFYRINVADSRAPRDGRF IETVGTYNPLVAENQ+TIKE+RVLEWL
Sbjct: 1 MAVKIRLTRMGSKKKPFYRINVADSRAPRDGRFIETVGTYNPLVAENQITIKEDRVLEWL 60

Query: 61 SKGAQPSDTVRNLLSKAGVMTKFHDQKEFSK 20
SKGAQPSDTVRN+LSKAGVM KFHDQKFSK
Sbjct: 61 SKGAQPSDTVRNILSKAGVMAKFHDQKFSK 90

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 836
A DNA sequence (GBSx0888) was identified in S.agalactiae <SEQ ID 2525> which encodes the amino
acid sequence <SEQ 1D 2526>, Analysis of this protein sequence reveals the following:

Possible site: 35
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood =-11.09 Transmembrane 22 - 38 ( 16 - 42)

INTEGRAL Likelihood = -7.64 Transmenbrane 382 - 398 ( 375 - 402)
INTEGRAL Likelihood = ~7.59  Transmembrane 291 - 307 ( 284 -~ 317)
INTEGRAL Likelihood = -4.94 Transmembrane 340 - 356 ( 335 - 366)
————— Final Results -----
bacterial membrane --- Certainty=0.5437 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAC24912 GB:AF012285 YknZ [Bacillus subtilis]
Identities = 161/417 (38%), Positives = 241/417 (57%), Gaps = 25/417 (5%)

Query: 1 MENWKFALSSILGHKMRAFLTMLGIIIGVASVVLIMALGKGMKDSVINEITKSQKNLQIY 60
+EN + ALSS+L HKMR+ LTMLGITIGV SV++++A+G+G + + I+ +++Y
Sbhijct: 4 LENIRMALSSVLAHKMRSILTMLGI I IGVGSVIVVVAVGQGGEQMLKQSISGPGNTVELY 63

Query: 61 YKTKEDQ-KNEDNFGAQGAFMQGSDTNRKEPITIQESWLKKIAKEVDGVSGYYVINQTNAP 119
Y +++ + N A+ F 4+ K K ++G+ + +
Sbject: 64 YMPSDEELASNPNAAAESTFTENDI----~-~---v--- KGLKGIEGIKQVVASTSESMK 109

Query: 120 VAYLEKKAKTVNITGINRTYLGIKKFKIKSGRQFQEEDYNQFSRVILLEEKLAQRLFQTN 179
Y E++ + GIN Y+ + KI+SGR F + D+ +RV ++ +K+A+ LF
Sbjct: 110 ARYHEEETDAT-VNGINDGYMNVNSLKIESGRTFIDNDFLAGNRVGIISQKMAKELFDKT 168

Query: 180 EAALNKVVTVKNKSYLVVGVYSDPEAGSGLYGSNSDGNAILTINTQLASEFGAKEAENIYEF 239
+ L +VV +  + ++GV +GL + + N + S FG + N+
Sbjct: 169 -SPLGEVVWINGQPVEIIGVLKKV---TGLLSFDLSEMYVPFN-MMKSSFGTSDFSNVSL 223

Query: 240 HLNDVSQSNRIGKEIGKRLTDISHAKDGYYDNFDMTSIVKSINTQVGIMTGVIGAIAAIS 299
+ GKE + + D +H + Y +M I I IMT +IG+IA IS
Sbjct: 224 QVESADDIKSAGKEAARQLVND-NHGTEDSYQVMNMEEIAAGIGKVTAIMTTIIGSTAGIS 282

Query: 300 LLVGGIGVMNIMLVSVTERTREIGLRKALGATRRKILAQFLIESMVLTILGGLIGLLLAY 359
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LLVGGIGVMNIMLVSVTERTREIG+RK+LGATR +IL QFLIES+VLT++GGL4G+ + Y
Sbjct: 283 LLVGGIGVMNIMLVSVIERTREIGIRKSLGATRGQILTQFLIESVVLTLIGGLVGIGIGY 342

Query: 360 GGTMLIANAQDKITPS-VSLNVAIGSLIFSAFIGIIFGLLPANKASKLNPIDALRYE 415
GG L+ PS +S§ V G ++FS IG+IFG+LPANKA+KL4+PI+ALRYE
Sbjct: 343 GGAALVSAIAG--WPSLISWQVVCGGVLFSMLIGVIFGMLPANKAAKLDPIEALRYE 397

There is also homology to SEQ ID 1350.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for
vaccines or diagnostics.

Example 837

A DNA sequence (GBSx0889) was identified in S.agalactiae <SEQ ID 2527> which encodes the amino
acid sequence <SEQ ID 2528>. This protein is predicted to be ABC transporter (ATP-bindingprot).
Analysis of this protein sequence reveals the following:

Possible site: 52
>>> Seems to have no N-terminal signal segquence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.4080(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000 (Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAB06841 GB:AP001517 ABC transporter (ATP-binding protein)
[Bacillus halodurans]
Identities = 131/218 (60%), Positives = 169/218 (77%)

Query: 8 LIRLHQIVKSYONGDQKLOVLKNIDLTVYEGEFLAIMGPSGSGKSTLMNIIGLLDSPTSG 67
+I+L ++ KS++ G + +++L IDL + G+FLATMGPSGSGKSTLMNIIG LD PTSG
Shjct: 1 MIKLERVTKSFRVGTEMVEILSATIDLEIASGDFLAIMGPSGSGKSTLMNIIGCLDQPTSG 60

Query: 68 DYSLNGKRVEELSQTKLAQVRNKEIGFVFQQFFLLSKLTALQNVELPLIYAGVPPKKRKN 127
Y +GK + S+ ++A++RN+ IGFVFQQF LL +LTALONVELP++YAG+ K4R
Sbjct: 61 RYMFDGKDLINYSEQRIAKIRNRHIGFVFQQFHLLPRLTALQNVELPMVYAGMKKKERTE 120

Query: 128 LAKQFLDKVELRERMNHLPTELSGGOKQRVAIARALVNSPSIILADEPTGALDTKTGEQI 187
A L++V I ERM +LP DLSGGQKQRVAIAR++VN P+IILADEPTGALDTKT E I
Sbjct: 121 RAAHALERVGLAERMTYLPNSLSGGQKORVAIARSIVNEPNIILADEPTGALDTKTSETI 180

Query: 188 MQFLTELNQEGKTIIMVTHEPEIADYATRKIVIRDGEI 225
M+ L LN EG TI +VIHEPEIA+Y + + +RDG+I
Sbjct: 181 MELLCSLNNEGTTIALVTHEPEIAEYTQQTVFVRDGQI 218

‘A related DNA sequence was identified in S.pyogenes <SEQ ID 2529> which encodes the amino acid

sequence <SEQ ID 2530>. Analysis of this protein sequence reveals the following:

Possible site: 52
>>> Seems to have no N-terminal signal sequence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.1739(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --~ Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities = 182/232 (78%), Positives = 207/232 (88%)

Query: 5 RKELIRLHQIVKSYONGDQKLQVLKNIDLTVYEGEFLAIMGPSGSGKSTLMNIIGLLDSP 64
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Sbjct:
Query:
Sbjct:
Query:
Sbict:
Query:

Sbjct:

65

65

125

125

185

185

-920-

+K+L++L  IVKSYQNGDQ L+VLK I+LTVYEGEFLAIMGPSGSGKSTLMNIIGLLD P
KKQLMQLSNIVKSYQNGDQVLKVLKGINLTVYEGEFLAIMGPSGSGKSTLMNI IGLLDRP

TSGDYSLNGKRVEELSQTKLAQVRNKEIGFVFQQFFLLSKLTALONVELPLIYAGVPPKK
TSGDY+L+ +4E Lt +LA+VRN EIGFVFQQFFLL+KLTALONVELPLIYAGV K
TSGDYTLHNTKIEILNDRELAKVRNDEIGFVFQQFFLLAKLTALONVELPLIYAGVNVSK

RKNLAKQFLDKVELRERMNHLPTELSGGQKQRVAIARALVNSPSIILADEPTGALDTKTG
R+ AKQFL4+KV L R+ HLP+ELSGGOKQORVAIARALVN PSIILADEPTGALDTKTG
RREQAKQFLEKVGLGRRIKHLPSELSGGOKQRVAIARALVNDPSIILADEPTGALDTKTG

EQIMQFLTELNQEGKTIIMVTHEPEIADYATRKIVIRDGEITADTTDSIRID 236
+QIM+ LTELN+EGKTIIMVTHEPEIAD+ATRKI+IRDG+IT DTT S+ ID
QQIMELLTELNKEGKTIIMVTHEPEIADFATRKITIRDGDITTDTTASVVID 236

PCT/GB01/04789

64

124
124
184

184

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 838

A DNA sequence (GBSx0890) was identified in S.agalactiae <SEQ ID 2531> which encodes the amino
acid sequence <SEQ ID 2532>. This protein is predicted to be ATP-binding cassette transporter-like

protein. Analysis of this protein sequence reveals the following:

Possible site: 37
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -8.97 Transmenbrane 17 - 33 ( 13 - 39)

Final Results -----

bacterial membrane --- Certainty=0.4588 (Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 9965> which encodes amino acid sequence <SEQ ID 9966>
was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>@GP:AAC24909 GB:AF012285 YknX [Bacillus subtilis]
= 104/391 (26%), Positives = 182/391 (45%), Gaps = 21/391 (5%)

Identities

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
sbijct:
Query:
Sbjct:
Query:

Sbijct:

13

2

73

62

133

120

193

174

250

228

310

287

KKGAIISGLSVALIVVIGGFLWVQSQPNKSAVKTNYKVFNVREGSVSSSTLLTGKAKANQ
KK I G++V + + 4G ++ + P + + +VE +SS+ ++ G K +
KKVWIGIGIAVIVALFVGINIYRSAAPTSGSAGKEVQTGSVEENEI SSTVMVPGTLKESN

EQYVYFDANKGNRATVTVKVGDKITAGQOLVQYDTTTAQAAYDTANRQLNKVARQINNLK
EQYV+++A+KG + VK GDK+ G LVY T Q + + oL + +
EQYVFYEADKGTLEDIKVKEGDKVKKGTALVTY - - TNEQLSLEKEQNQLTSESNRLQIDQ

TTGSLPAMESSDQSSSSSQGQCTQSTSGATNRLOONYQSQANASYNQOLODINDAYADAQ
L A++8 ++ G+ + R + Q + +L Q
IQEKLKALDSKERELEKQVGKKEAEKQTIESERTELOMOKKTAEL - - - - - - ELKQTELQRQ

ARVNKAQKATNDTVITSDVSGTVVEVNSDIDPASKTSQV - - - LVHVATEGKLQVQGTMSE
+ Ny ++D + S++ GTV+ VN + ASK S8 + ++H+ L VG +8SE
SLANR- ~ - -VSDLEVKSEIEGTVISVNQ- -EAASKKSDIQEPVIHIGNPKDLVVSGKLSE

YDLANVKKDOAVKIKSKVY PDKEWEGKISYISNYPEARANNNDSNNGSSAVNYKYRVDIT
YD VKK QV + 8V K W+G +8 + P+ + o+ o+ AVY +V I
YDTLKVKKGOKVTLTSDVIQGKTWKGTVSAVGLVPD - QQESAARQGTEQAVQYPLOVKIK

SPLDALKQGFTVSVEV-VNGDKHLIVPTSSVINKDNKHFVWVYNDSNRKISKVEVKIGKA
L K GF ++ + K +P+ +V D4+ V+ D K +V+VKIG+
GNLPEGKPGFKFIMNIETDKRKANTLPSKAVKKEDDQYYVYTVKDG~ - KAKRVDVKIGEV

72

61

132

119

192

173

249

227

309

286

368

344
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Query: 369 DAKTQEILSGLKAGQIVVINPSKTFKDGQKI 399

EI GL V+ NPS DG ++

Sbjct: 345 TDDLTEIKEGLTQDDQVILNPSDQVTDGMEV 375

A related DNA sequence was identified in S.pyogenes <SEQ ID 2533> which encodes the amino acid

sequence <SEQ ID 2534>. Analysis of this protein sequence reveals the following:

Possible site: 42
>»> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -9.61 Transmembrane 15 - 31 ( 11 - 36)

Final Results ~----

bacterial membrane --- Certainty=0.4843(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the databases:

>GP:AAC24909 GB:AF012285 YknX [Bacillus subtilis]

Identities
Query:
Sbijct:
Query:
Sbict:
Query:
Sbjct:
Query:
sbict:
Query:
Sbhjct:
Query:
Sbjct:
Query:

Sbict:

16

76

64

136

119

193

179

252

239

312

292

371

350

= 103/380 (27%), Positives = 180/380 (47%), Gaps = 21/380 (5%)

ITASVITLVLIITGIVLWKQORNTLTADIAKEPYSTVSVTEGSIASSTLLSGTVKALSEE 75
I + +V + GI 44+ T + A+ T SV E TI48+ ++ GT+K +E+
IGIGIAVIVALFVGINIYRSAAPT- - SGSAGKEVQTGSVEENEISSTVMVPGTLKFSNEQ 63

YIYFDANKGNDATVIVKVGDOQVTQGQOLVOYNTTTAQSAYDTAVRSLNKIGRQINHLKTY 135
Y++++A+KG + VK GD+V 4G LVY T Q + + + N++ + N L+
YVFYEADKGTLEDIKVKEGDKVKKGTALVTY - -TNEQLSLE -~ - KEQNQLTSESNRLQID 118

GVPAVSTETNRDEATGEETTTTVQPSAQ-QONANYKQOTLODLNDAYADAQAEVNKAQIA-- 192
+ + E E+ + Q 4+ + Q40 Q E+ + +A
QIQEKLKALDSKERELEKQVGKKEAEKQIESERTELOMQKKTAEIELKQTELQROSLANR 178

LNDTVVISSVSGTVVEVNND~ IDPSSKNSQTLVHVATEGQLOVKGTLTEYDLANVKVGQS 251
++D V § + GTV+ VN + S + ++H+ L VG L+EYD VK GQ
VSDLEVKSEIEGTVISVNQEAASKKSDIQEPVIHIGNPKDLVVSGKLSEYDTLKVKKGQK 238

VKIKSKVYSNQEWTGKISYVSNYPTESNAGSTTPAGSTGAGSSTGATYDYKIDIISPLNG 311
V+ 8V + WG +8 V P+ + + G+ Y ++ I L +
VTLTSDVIQGKTWKGTVSAVGLVPDQQES - ------ AAAQGTEQAVQYPLQVKIKGNLPE 291

LKQGFTVSVEVVNEAKQA - LVPLTAVIKKDKKHYVWITYDDATGKAKKVEVTLGNADAQQQ 370
K GF + 4+ + ++A +P AV K+D ++¥YV4+T D GKAK+V+V +G
GKPGFKFIMNIETDKRKANTLPSKAVKKEDDQYYVYTVKD - ~GKAKRVDVKIGEVTDDLT 349

EIHKGVAVGDIVIANPDKNI 390
EI +G+ D VI NP +
EIKEGLTQDDQVILNPSDQV 369

An alignment of the GAS and GBS proteins is shown below.

Identities = 234/421 (55%), Positives = 301/421 (70%), Gaps = 19/421 (4%)

Query:
Sbjct:
Query:
sbjct:
Query:
sbjct:

Query:

3

1

60

MSKRONLGISKKGAIISGLSVALIVVIGGF-LWVQSQPNKSA - -VKTNYKVFNVREGSVS 59
MSKR + I+ K +I+ + Lt++I G LW Q + +A K Y +V EGS++
MSKRGKIKITTKTKLITASVITLVLIITGIVLWKQORNTLTADIAKEPYSTVSVTEGSIA 60

SSTLLTGKAKANQEQYVYFDANKGNRATVTVKVGDKITAGOQLVQYDTTTAQAAYDTANR 119
SSTLL+G KA E+Y+YFDANKGN ATVTIVKVGD++T GQQLVQY+TTTAQ+AYDTA R

PCT/GB01/04789

61 SSTLLSGTVKALSEEYIYFDANKGNDATVTVKVGDQVTQGQOLVQYNTTTAQSAYDTAVR
120 QLNKVARQINNLKTTGSLPAMESSDQOSSSSSQGQGTQSTSGATNRLOONYQSQANASYNQ

LNK+ RQIN+LKT G +PA+ S++ + + G+ T +T + +Q NA+Y Q
121 SLNKIGRQINHLKTYG-VPAV-STETNRDEATGEETTTTVQPS-~~~-=~-~ AQONANYKQ

180 QLODLNDAYADAQAEVNKAQKALNDTVITSDVSGTVVEVNSDIDPASKTSQVLVHVATEG

120

179

170

239
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QLODLNDAYADAQAEVNKAQ ALNDTV+ 8 VSGTVVEVN+DIDP+SK SQ LVHVATEG
Sbict: 171 QLODLNDAYADAQAEVNKAQIALNDTVVISSVSGTVVEVNNDIDPSSKNSQTLVHVATEG 230

Query: 240 KLOVQGTMSEYDLANVKKDQAVKIKSKVYPDKEWEGKISYISNYP-EAEANN-----~ NDS 293
+LQV4+GT++EYDLANVK  Q+VKIKSKVY ++EW GKISY+SNYP E+ A + +
Sbhjct: 231 QLOVKGTLTEYDLANVKVGQSVKIKSKVYSNQEWTGKISYVSNYPTESNAGSTTPAGSTG 290

Query: 294 NNGSSAVNYKYKVDITSPLDALKQGFTVSVEVVNGDKHLIVPTSSVINKDNKHFVWVYND 353
S+ Y YK+DI SPL+ LKQGFTVSVEVVN K +VP ++VI KD KH+VW Y+D
Sbjct: 291 AGSSTGATYDYKIDIISPLNQLKQGFTVSVEVVNEAKQALVPLTAVIKKDKKHYVWTYDD 350

Query: 354 SNRKISKVEVKIGKADAKTQEILSGLKAGQIVVTNPSKTFKDGQKIDNIESIDLNSNKKSE 414

+ K KVEV +G ADA+ QEI G+ G IV+ NP K K +K++ + ST N+ + +
Sbjct: 351 ATGKAKKVEVTLGNADAQQOQOEIHKGVAVGDIVIANPDKNIKPDKKLEGVISIGTNTKPEKD 411

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for
vaccines or diagnostics.

Example 839

A DNA sequence (GBSx0891) was identified in S.agalactiae <SEQ ID 2535> which encodes the amino
acid sequence <SEQ ID 2536>. Analysis of this protein sequence reveals the following:

Possible site: 29
>>> Seems to have no N-terminal signal sequence

————— Final Results -~---

bacterial cytoplasm --- Certainty=0.1832(Affirmative) < succs>
bacterial mewbrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.

- No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 840

A DNA sequence (GBSx0892) was identified in S.agalactiae <SEQ ID 2537> which encodes the amino
acid sequence <SEQ ID 2538>. This protein is predicted to be carbamoyl-phosphate synthase, pyrimidine-
specific, large chain, putati. Analysis of this protein sequence reveals the following:

Pogsible site: 59
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -1.70 Transmembrane 486 - 502 ( 486 - 502)

————— Final Results -----

bacterial membrane --- Certainty=0.1680(aAffirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < sucecs

The protein has homology with the following sequences in the GENPEPT database.

>@P:CAR91005 GB:Z54240 carbamoyl-phosphate synthase [Lactobacillus
plantarum]
Identities = 117/417 (28%), Positives = 205/417 (49%), Gaps = 37/417 (8%)

Query: 122 FVQVDCLVMRDSLNNCLYVSDLEYIES-NKTTGKSLAIVPSQTLSDAARQTIRDVAFDVC 180
+ +++ VMRD+ 4N + V ++E + TG S+ P QTL+D Q +RD A +
Sbhict: 213 YKEIEFEVMRDAADNAMVVCNMENFDPVGIHTGDSIVYAPVQTLADREVQLLRDAALKII 272
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Query:
8bjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbict:
Query:
Sbijct:
Query:

Sbhjct:

181

273

241

333

284

393

340

453

400

513

450

573

Based on this

vaccines or diagnostics.

Example 841

A DNA sequence (GBSx0893) was identified in S.agalactiae <SEQ ID 2539> which encodes the amino
acid sequence <SEQ ID 2540>. This protein is predicted to be carbamoyl phosphate synthetase small

-923-

RKANIIGVCYFSELIDLNSLDYHIISLSSGLSHQSILFETITTYPVLEIATKLTVGYTFS
R IGC +D NS +Y¥+II ++ +S S L T YP+ ++A K+ VG

RALKIEGGCNVQLALDPNSFNYYIIEVNPRVSRSSALASKATGYPIAKMAAKTAVGLHLD
QLKHSYYPNTSAFLEPQLDYVATV--SFSFEKVDY -~ ---rw-wmmmm - - IFFARNIEQL
+4+K+ T A EP LDYV + F+K  + + RNIE+

EIKNPVIGTTYAEFEPALDYVVCKIPRWPFDKFTHADRRLGTQMKATGEVMAIGRNIEEA

FLNLLEASS- - ~-HDHFPFLSDISEEDLMFALIQKKENRLAYLLEAFRRGFDLYDLSSVT
L + + H L 4+ ++ L LI +++RL YL EA RRG+ + +L+ +T
TLKAVRSLEIGVHHVEESTLRSVDDDVLSDKLIHAQDDRLFYLTEAIRRGYQIDELAELT

KINPFYLDKCLHIVELYENINKSQYNVDIYKEAKRYGFSDDYIASSHWQISLIDMLEYRKK
KIN F+LDK LHI4+E+ + L 4 AKR GF+D +A W ++ + ++R

KINVFFLDKLLHI IETEQATRTHTDDIETLITVAKRNGFADQTVADYWHETIDQVRDFRLA
HSVAPVLKQVEQSSGVLTGHQIQYFRSYDWHSDY ISSGCQKALIM-~ -~ ==~ ==~ VDKGY
H +APV K V+ +G Y+ +Y++ ++ I + Li++ V+ Y

HKLAPVYKMVDTCAGEFASETPYYYGTYEFENES IVTKRPSVLVLGSGPIRIGQUGVEFDY

SLVKLNELIKQIKQTHLELLIVTNQPLLIEQLNDTS——IIFDTIGIETILTIMGIEE 504
+ Vv +K I+ E +I+ + P+ S + F+ + IE +L ++ +E+
ATV---HSVKAIQKAGYEAT IMNSNPETVSTDFSVSDKLYFEPLTIEDVLNVIELEK 626

analysis, it was predicted that this protein and its epitopes, could be useful antigens for

subunit (carA). Analysis of this protein sequence reveals the following:

Pogsible gite: 27
>>> Seems to have no N-terminal signal sequence

Final Results ----~

PCT/GB01/04789

240

332

283

392

338

452

399

512

449

572

bacterial cytoplasm -~- Certainty=0.2709 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB89872 GB:AJ132624 carbamoyl phosphate synthetase small

Identities
Query:
Sbijct:
Query:
Sbict:
Query:
Sbjct:
Query:
Spjct:

Query:

1

61

61

121

121

181

181

241

subunit [Lactococcus lactis]
= 188/352 (53%), Positives = 265/352 (74%)

MAKKLLILEDGTVFEGLSFGSSLDVTGELVFCTGNTGYQEI ITNPSHNGKILVFTSPLIG
M+K+LLILEDGT+FEG + G++LDVITGELVF TG TGYQE IT+ S+NG+IL FT P++G
MSKRLLILEDGTIFEGEALGANLDVTGELVENTGMTGYQESITDOSYNGQILTFTIYPIVG

NYGIHRSYSEATIPTCLGVVVAEYSRCVSSDTSKMNLDEFLKMKKVPAMSGVDTRYLMOV
NYG++R E+I PTC VVV E +R S+ +M+ DEFLK K +P ++GVDTR + ++
NYGVNRDDYESIHPTCKAVVVHEAARRPSNWRMOMSFDEFLKSKNIPGITGVDTRAITKI

IKEKGFVKATLAEAGDVLSHLODOLIATVLEPTNNVEQVSTKTAYPSPASGRNIVVLDFGL
++E G +KA+L +A D + H QL ATVLPTN VE ST TAYPSP +GR +VV+DFGL
VREHGTMKASLVQARDEVDHOMSQLOATVLPTNQVETSSTATAYPSPNTGRKVVVVDFGL

KHSILRELSKRQCDVIVIPYNTSLEGIKNLYPEGIILSNGPGNPEKLQEILNTIKELQKS
KHSILRELSKR+C++TV+PYNTS + I 4+ P+G++L+NGPG+P + E + IKE+Q
KHSILRELSKRECNLTVVPYNTSAKEILEMEPDGVMLTNGPGDPTDVPEATIEMIKEVOGK

VPMLGIGLGHQLIAMANGAEIMRLPVAKKGPNYPMRDIATGRLETVSQFNHFTVNRLNLP
+P+ GI LGHQL ++ANGA LRy +G N+ +R++ATGR++ SQ + + V+ NLP

60

60

120

120

180

180

240

240

300
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Sbjct: 241 IPIFGICLGHQLFSLANGATTYKMKFGHRGFNHAVREVATGRIDFTSQONHGYAVSSENLP 300
Query: 301 HDLLVTHEGLNDQEIVALRHRSFPVMSVQFYPEAAPGPHDVTYFFDEFLEMI 352

DL++TH +ND + +RH+ FP SVQF+P+AAPGPHD +Y FD+F++++
Sbjct: 301 EDLMITHVEINDNSVEGVRHKYFPAFSVQFHPDAAPGPHDASYLFDDFMDLM 352

There is also homology to SEQ ID 2030.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 842

A DNA sequence (GBSx0894) was identified in S.agalactiae <SEQ ID 2541> which encodes the amino
acid sequence <SEQ ID 2542>. Analysis of this protein sequence reveals the following:

Possible site: 57
>>> Seemg to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3646(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 9967> which encodes amino acid sequence <SEQ ID 9968>

was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB89869 GB:AJ132624 pyrimidine regulatory protein [Lactococcus
lactis]
Identities = 127/169 (75%), Positives = 147/169 (86%)

Query: 13 MKRKEITDDVTMKRAITRITYEIIERNKNLDNIVLAGIKTRGVFLAKRIQERLKQLENLD 72
M RKEIID++TMKRAITRITYEIIERNK LD +VL GIKTRGV+LAKRIQERL+QLE L+
Sbjct: 1 MARKEIIDEITMKRAITRITYELIERNKELDKDVLIGIKTRGVYLAKRIQERLQQLEGLE 60

Query: 73 IPVGELDTKPFRDDMKVEVDTTTMPVDITDKDI ILIDDVLYTGRTIRAATDNI,VSLGRPS 132
IP GELDT+PFRDD + + DTT + +DIT KD+IL+DDVLYTGRTIRAAID +V LGRP+
Sbjct: 61 IPFGELDTRPFRDDKQAQENTTEIDIDITGKDVILVDDVLYTGRTIRAAIDGIVKLGRPA 120

Query: 133 RVSLAVLIDRGHRELPIRADYVGKNIPTSQFEEILVEVMEHDGYDRVSI 181
RV LAVL+DRGHRELPIRADYVGKNIPT EEI+V++ EHDG D + I
Sbjct: 121 RVQLAVLVDRGHRELPIRADYVGKNIPTGHDEEIIVQMSEHDGNDSILI 169

A related DNA sequence was identified in S.pyogenes <SEQ ID 2543> which encodes the amino acid
sequence <SEQ ID 2544>. Analysis of this protein sequence reveals the following:

Possible site: 45
>>> Seems to have no N-terminal signal secuence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.3870(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities = 147/171 (85%), Positives = 158/171 (91%)

Query: 13 MKRKEIIDDVIMKRAITRITYEIIERNKNLDNIVLAGIKTRGVFLAKRIQERLKQLENLD 72
MK KEI+DDVIMKRAITRITYEIIERNK LDN+VLAGIKTRGVFLA+RIQERL QLE LD
Sbjct: 1 MKTKEIVDDVTMKRAITRITYEL IERNKQLDNVVLAGIKTRGVFLARRIQERTLHQLEGLD 60
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Query:
Shjct:
Query:

Shjct:

73

61

133

121

-925-

IPVGELDTKPFRDDMKVEVDTTTMPVDITDKDIILIDDVLYTGRTIRAAIDNLVSLGRPS
+P+GELD KPFRDDM+VE DTT M VDIT KD+ILIDDVLYTGRTIRAAIDNLVSLGRP+
LPIGELDIKPFRDDMRVEEDTTLMSVDITGKDVILIDDVLYTGRTIRAAIDNLVSLGRPA

RVSLAVLIDRGHRELPIRADYVGKNIPTSQFEEILVEVMEHDGYDRVSIID 183
RVSLAVL4+DRGHRELPIRADYVGKNIPTS EEI+VEV+E DG DRVSIID
RVSLAVLVDRGHRELPIRADYVGKNIPTSSVEEIVVEVVEVDGRDRVSIID 171

PCT/GB01/04789

132

120

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 843

A DNA sequence (GBSx0895) was identified in S.agalactiae <SEQ ID 2545> which encodes the amino
acid sequence <SEQ ID 2546> (rluD). Analysis of this protein sequence reveals the following:

Possible site: 35
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.0687 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 9969> which encodes amino acid sequence <SEQ ID 9970>
was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAB06261 GB:AP001515 unknown conserved protein [Bacillus halodurans]

Identities = 178/290 (61%), Positives = 216/290 (74%), Gaps = 2/290 (0%)

Query:
Shjct:
Query:
Shijct:
Query:
Sbjct:
Query:
Sbict:
Query:

Sbjct:

17

15

76

75

136

135

196

195

255

255

GVRLDKATL~ADNSELSRSQANEEIKKGIVLVNGQVKKAKYTVQEGDRITFDIPKEEVLDY
GR{DKL A E SR+Q + IK G VI#NG+ K+ Y V+ GD + +P+ EVL+
GERIDKFLTAQGEEWSRTQVQOWIKDGHVLINGRTIKSNYKVETGDTLELFVPEPEVLEV

QAENIPLDIIYQDDDVAVVNKPQGMVVHPSAGHSSGTLVNALMYHTIKDLSSINGVVRPGI
ENIP++IIY+D+DVAVVNKP+GMVVHP+ GH++GTLVNALMYH DLSSINGVVRPGI
VPENIPIEIIYEDEDVAVVNKPRGMVVHPAPGHTTGTLVNALMYHCNDLSSINGVVRPGI

VHRIDKDTSGLLMVAKNDRAHQVLAEELKDKKSLRKYLAIVHGNLPNDRGVIEAPIGRSD
VHRIDKDTSGLLM+AKNDRAH+ I+ +LK K + R ¥ ATIVHGN+P+D G I+APIGR
VHRIDKDTSGLLMIAKNDRAHESLVNQLKAKTTERVYQATVHGNIPHDHGTIDAPIGRDK

KDRKKQAVTAK-GKPAITRFHVLERFGDYTLVELSLETGRTHQIRVHMAY IGHPLAGDEPV
DR+ VT + + A+T F VLERFGD+T VE LETGRTHQIRVH YIG PLAGDP
VDRQSMTVTEENSRDAVTHFTVLERFGDFTFVECQLETGRTHQIRVHFKY IGFPLAGDPK

YGPRKTLGGKGQFLHAQTLGFTHPSNGENLIFSVEVPEIFQTTLEKLRKN 304
YGP+KTL GQ LHAQ IGF HP GE + F VE4PE 4+ + +L+ N
YGPRKTLSIDGOALHAQKLGFEHPRTGEFMRFKVEMPEEMKKLIRQLONN 304

A related DNA sequence was identified in S.pyogenes <SEQ ID 2547> which
sequence <SEQ ID 2548>. Analysis of this protein sequence reveals the following:

Possible site: 27
»>>> Seems to have no N-terminal signal sequence

Final Results -----

75

74

135
134
195
194
254

254

encodes the amino acid

bacterial cytoplasm --- Certainty=0.2455 (Affirmative) < succs
pacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.
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Identities = 239/295 (81%), Positives = 265/295 (89%)

Query:
Sbijct:
Query:
Sbict:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbijct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

9 MEITIKIAGVRLDKALADNSELSRSQANEEIKKGIVLVNGQVKKAKYTVQEGDRITFDIP 68
MEI + +G RLDKALAD S LSR QAN++IK+G+VLVNGQ KKAKYTVQ GD I F++P
1 MEINVITSGQRLDKALADLSPLSRGQANDQIKQGLVLVNGQOKKAKYTVQAGDVICFELP 60

69 KEEVLDYQAENIPLDIIYQDDDVAVVNKPQGMVVHPSAGHSSGTLVNALMYHIKDLSSIN 128
KEEVL+YQA+NIPLDIIY+DD +A++NKPQCMVVHPSAGH SGT+VNALMYHIKDLSSIN
61 KEEVLEYQAQNIPLDIIYEDDALAIINKPQGMVVHPSAGHPSGTMVNALMYHIKDLSSIN 120

129 GVVRPGIVHRIDKDTSGLLMVAKNDRAHQVIARELKDKKSLRKYLAIVHGNLPNDRGVIE 188
GVVRPGIVHRIDKDTSGLLMVAK D AHQ LAEELK KKSLRKYLAIVHGNLPNDRG+IE
121 GVVRPGIVHRIDKDTSGLLMVAKTDAAHQATARELKAKKSLRKYLAIVHGNLPNDRGMIE 180

189 APIGRSDKDRKKQAVTAKGKPAITRFHVLERFGDYTLVELSLETGRTHQIRVHMAYIGHP 248
APIGRS+KDRKKQAVTAKGK A+TRF VLERFGDY+LVEL LETGRTHQIRVHMAYIGHP
181 APIGRSEKDRKKQAVIAKGKEAVTRFTVLERFGDYSLVELQLETGRTHQIRVHMAYIGHP 240

249 LAGDPVYGPRKTLGGKGQFLHAQTLGFTHPSNGENLIFSVEVPEIFQTTLEKLRK 303
+AGDP+YGPRKTL: G GQFLHA+TLG THP G+ +IF+VE PEIFQ L+ LRK
241 VAGDPLYGPRKTLSGHGQFLHAKTLGLTHPMTGKEMIFTVEAPEIFQKVLKLLRK 295

vaccines or diagnostics.

Example 844

A DNA sequence (GBSx0896) was identified in S.agalactiae <SEQ 1D 2549> which encodes the amino

acid sequence <SEQ ID 2550>. Analysis of this protein sequence reveals the following:

Pogsible site: 33
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.0496 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>@P:AAD53064 GB:AF163833 CpsY [Streptococcus agalactiae)
Identities = 105/297 (35%), Positives = 163/297 (54%), Gaps = 4/297 (1%)

Qgery:
Sbhjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbhict:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2551> which encodes the amino acid

1 MNIQQLRYVVAIANSGTFREAAAKLFVSQPSLSVAVRDLETELGFQIFTRTTTGAVLTNG 60
M IQQOL+¥V+ I +G+ EAA +L+++QPSLS AVR+LETE+G QIF R G LT
1 MRIQQLQYVIKIVETGSMNEAAKQLYITQPSLSNAVRNLETEMGIQIFIRNPKGITLTKD 60

61 GMTFYENALEVVKSFDSFEKQFSQSEATEQEFSIASQHYDFLPPLITAFSKCNDNFSY-F 119
GM F A+t BE+++ + + FS++SQHY F+ A D Y
61 GMEFLSYARQILEQTALLEERYKGDNTSRELFSVSSQHYAFVVNAFVALFNGTDMTQYEL 120

120 RIFESTTIRILDEVAQGNSEIGIIYINSONKKGLLQRLDKLGLEFVELIPFKTHIYLGKD 179
+ E+ T TI+D+V SEIG++++NS N+ L + D L L HI++ K
121 FLRETRTWEIIDDVKNFRSEIGVLFINSYNRDVLTKLFDDNSLIATTLFTTTPHIFVSKS 180

180 HPLASKTSLIMTDLEGLPTVRFTQDRDDYRYYSENFVEVLDSSVIYNVTDRATLNGILER 239
+PLA++ L MDLE P + + Q + Y+8E + + + V+DRATL ++
181 NPLANRKKLSMKDLEDYPYLSYDQGLHNSFYFSEEMMSQIPHPKSIVVSDRATLFNLMIG 240

240 TQAYATGSGFLDSRSVNG~-ITVIPLEDHLDNQMIYIKRKDRNLSQMALKFVAVMEE 294
Y +G L+S+ +NG I IPL+ +4+YI+ NLS+M KF+ + B
241 LDGYTVATGILNSK-LNGDEIVAIPLDVDDVIDIVYIRHDKANLSKMGOKFIDYLLE 296

sequence <SEQ ID 2552>. Analysis of this protein sequence reveals the following:

PCT/GB01/04789
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Pogsible site: 13
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1252 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities = 217/296 (73%), Positives = 253/296 (85%)

Query: 1 MNIQOLRYVVAIANSGTFREAAAKLEFVSQPSLSVAVRDLETELGFQIFTRTTTGAVLING 60
MNIQQLRYVVAIAN+GTFREAA+KLFVSQPSLSV+++DLE ELGFQIF RTT+G VLT+Q
Sbjct: 1 MNIQOLRYVVAIANNGTFREAASKLFVSQPSLSVSIKDLEAELGFQIFNRTTSGTVLTSQ 60

Query: 61 GMTFYENALEVVKSFDSFEKQFSQSEATEQEFSIASQHYDFLPPLITAFSKCNDNFSYFR 120
G+ FYE ALEVVKSFDSFEK FSQ++ + EFSIASQHYDFLPPLITAFS+ D FR
Sbjct: 61 GLVFYEKALEVVKSFDSFEKTFSQADLDONEFSIASQOHYDFLPPULITAFSQQYDGHRVFR 120

Query: 121 IFESTTIRILDEVAQGNSEIGIIYINSQNKKGLLORIDKLGLEFVELIPFKTHIYLGKDH 180
IFESTTI+ILDEVAQGNSEIGIIY+N N+KGL QR+DKLGLE+V LIPF THIYL K H
Sbjct: 121 IFESTTIQILDEVAQGNSEIGIIYLNVDNQKGLFQRMDKL.GLEYVSLIPFTTHIYLSKTH 180

Query: 181 PLASKTSLIMTDLEGLPTVRFTQDRDDYRYYSENFVEVLDSSVTYNVIDRATLNGILERT 240
PLA++ +L + D++GLP VRFTQ+RD+Y YYSENFV+ 4+ YNV+DRATLNGILERT
Sbjct: 181 PLANREALYINDIQGLPAVRFTQERDEYLYYSENFVDTSECPRIYNVSDRATLNGILERT 240

Query: 241 QAYATGSGFLDSRSVNGITVIPLEDHLDNOMIYIKRKDRNLSQMALKFVAVMEEYF 296
A+ATGSGFLD RSVNGI VIPL DH+DNQMIY+KRKD+NLS FV ++++YF
Sbjct: 241 NAFATGSGFLDHRSVNGIKVIPLADHIDNQMIYVKRKDKNLSVAGATFVTILKDYF 296

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 845

A DNA sequence (GBSx0897) was identified in S.agalactice <SEQ ID 2553> which encodes the amino
acid sequence <SEQ ID 2554>. This protein is predicted to be 50S ribosomal protein I.27 (rpmA). Analysis
of this protein sequence reveals the following:

Possible site: 36
>>> Seems to have no N-terminal signal seguence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.0976 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000 (Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB14754 GB:Z99118 ribosomal protein L27 (BL24) [Bacillus subtilis]
Identities = 70/90 (77%), Positives = 80/90 (88%)

Query: 8 NLQLFAHKKGGGSTSNGRDSQAKRLGAKAADGQTVSGGSILYRQRGTHIYPGANVGRGGD 67
+LQ FA KKG GST NGRDS+AKRLGAK ADGQ V+GGSILYRQRGT IYPG NVGRGGD
8bjct: 5 DLOFFASKKGVGSTKNGRDSEAKRLGAKRADGQFVTGGSILYRQRGTKIYPGENVGRGGD 64

Query: 68 DTLFAKVEGVVRFERKGRDKKQVSVYPIRK 97
DITLFAK++G V+FER GRD+K+VSVYP+A+
Sbjct: 65 DTLFAKIDGTVKFERFGRDRKKVSVYPVAQ 94

A related DNA sequence was identified in S.pyogenes <SEQ ID 2555> which encodes the amino acid
sequence <SEQ ID 2556>. Analysis of this protein sequence reveals the following:
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Posgible site: 36
>>> Seems to have no N-terminal signal sequence

————— Final Results -~----

bacterial cytoplasm --- Certainty=0.0976 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities = 95/97 (97%), Positives = 96/97 (98%)

Query: 1 MLKMNLANLOLFAHKKGGGSTSNGRDSQAKRLGAKAADGQTVSGGSILYRQRGTHIYPGA 60
MLKMNLANLOLFAHKKGGGSTSNGRDSQAKRLGAKAADGQTVSGGSILYRQRGTHIYPG
Sbjct: 1 MLKMNLANLQLFAHKKGGGSTSNGRDSQAKRLGAKAADGQTVSGGSILYRQRGTHIYPGV 60

Query: 61 NVGRGGDDTLFAKVEGVVRFERKGRDKKQVSVYPIAK 97
NVGRGGDDTLFAKVEGVVRFERKGRDKKQVSVYP+AK
Sbjct: 61 NVGRGGDDTLFAKVEGVVRFERKGRDKKQVSVYPVAK 97

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 846

A DNA sequence (GBSx0898) was identified in S.agalactiae <SEQ ID 2557> which encodes the amino

acid sequence <SEQ ID 2558>. Analysis of this protein sequence reveals the following:

Possible site: 25
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.75 Transmembrane 32 - 48 ( 32 - 48)

————— Final Results ----~-

bacterial membrane ~--- Certainty=0.1298 (Affirmative) < sucecs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAB06729 GB:AP001517 unknown conserved protein in B. subtilis
[Bacillus halodurans]
Identities = 33/107 (30%), Positives = 63/107 (58%), Gaps = 4/107 (3%)

Query: 1 MIKATFTRNQSGYLYSAEISGHAGSGEYGFDVICAAVSTLSINFINSLEALTTCQAQLII 60
MI F RN+ + 8 +8SGHA +G YG D++CA 8 +++ +N++ AL CQ +L+
Shiject: 1 MIDVVFERNKONDIVSFTMSGHADAGPYCQDLVCAGASAVALGTVNAIIAL- ~-CQVELVT 58

Query: 61 N-DVEGGYMKIDL-SSIPQHKEDKVOLLFESYLLGMTNLSKDSSEFV 105
+ EGG+++ + + + + +KVQLL E + o+ et E +
Sbjct: 59 EMENEGGFLRCRVPNDLEETTFEKVQLDLEGMNISLQSIAESYGEHI 105

A related DNA sequence was identified in S.pyogenes <SEQ ID 2559> which encodes the amino acid

sequence <SEQ ID 2560>. Analysis of this protein sequence reveals the following:

Possible site: 52
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.59 Transmembrane 32 - 48 ( 32 - 48)

————— Final Results -----

bacterial membrane --- Certainty=0.1235(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the databases:
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>GP:BAB06729 GB:AP001517 unknown conserved protein in B. subtilis
[Bacillus halodurans]
Identities = 33/109 (30%), Positives = 60/109 (54%), Gaps = 4/109 (3%)

Query: 1 MIKATIFTRQKNGQLSSVTLTGHAGSGKHGFDIVCASVSTLAINFVNSLEVLADCQALVDL 60
MI 4+F R K + S T++GHA +G +G D+VCA S +A+ VN++ L + 4+ 4+
Sbjct: 1 MIDVVFERNKONDIVSFTIMSGHADAGPYGODLVCAGASAVALGTVNAIIALCQVELVTEM 60

Query: 61 NDVEGGYMAITIP---PHDNKEEVQLLFESFLLGMTSLAKDSSKFYNTQ 106
+ EGG++ +P E+VQLL E + + S+A+ + +  +
Sbjct: 61 EN-EGGFLRCRVENDLEETTFEKVQLLLEGMNISLOSIAESYGEHIQIE 108
An alignment of the GAS and GBS proteins is shown below.

Identities = 67/110 (60%), Positives = 90/110 (80%), Gaps = 2/110 {1%)

Query: 1  MIKATFTRNOSGYLYSAEISGHAGSGEYGFDVICAAVSTLSINFINSLEALTTCOAQLII 60
MIKA FIR ++G L S ++GHAGSG++CGFD++CA+VSTL+INF+NSLE L CQA + +
Sbjct: 1  MIKAIFTRQKNGQLSSVTLTCHAGSGKHGFDIVCASVSTLAINFVNSLEVLADCQALVDL 60

Query: 61 NDVEGGYMKIDLSSIPQHKEDKVQLLFESYLLGMTNLSKDSSEFVSTVVM 110
NDVEGGYM I + P  +++VQLLFES+LLGMT+L+KDSS+FV+T V+
Sbjct: 61 NDVEGGYMAITIP--PHDNKEEVQLLFESFLLGMTSLAKDSSKFVNTQVI 108
SEQ ID 2558 (GBS433) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 78 (lane 4; MW 16kDa). It was also expressed in E.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 173 (lane 8; MW 41kDa).

GBS433-GST was purified as shown in Figure 223, lane 10.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 847

A DNA sequence (GBSx0899) was identified in S.agalactiae <SEQ ID 2561> which encodes the amino
acid sequence <SEQ ID 2562>. This protein is predicted to be ribosomal protein L21 (rplU). Analysis of
this protein sequence reveals the following:

Possible site: 57
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2972(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB14756 GB:Z99118 ribosomal protein 121 (BL20) [Bacillus subtilis]
Identities = 67/101 (66%), Positives = 78/101 (76%)

Query: 4 YAIIKTGGKQVKVEVGQAIYVEKLDVEAGAEVTFNEVVLVGGETTKVGTPVVEGATVVGT 63
YAITKTGGKQ+KVE GQ +Y+EKL EAG VIF +V+ VGG+ KVG P VEGATV
Sbjct: 2 YAIIKTGGKQIKVEEGQTVYIEKLAAEAGETVIFEDVLFVGGDNVKVGNPTVEGATVTAK 61

Query: 64 VEKQGKQKKVVSYKYKPKKGSHRKQGHRQPYTKVVINAINA 104
VEKQG+ KK+ ++YKPKK H+KQGHRQPYTKV I INA
Sbjct: 62 VEKQGRAKKITVFRYKPKKNVHKKQGHRQPYTKVTIEKINA 102

A related DNA sequence was identified in S.pyogenes <SEQ ID 2563> which encodes the amino acid
sequence <SEQ ID 2564>. Analysis of this protein sequence reveals the following:
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Possible site: 33
>>> Seems to have no N-terminal signal sequence
————— Final Results -----

bacterial cytoplasm --- Certainty=0.3026 (Affirmative) < succs>

bacterial membrane --- Certainty=0.0000(Not Clear) < succ>

bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities

Query:
Shjct:
Query:

Shijct:

1

1

61

61

= 97/104 (93%), Positives = 101/104 (96%)

MSTYAIIKTGGKQVKVEVGQAIYVEKLDVEAGAEVTFNEVVLVGGETTKVGTPVVEGATV 60

MSTYALIKTGGKQVKVEVGQAIYVEK+D EAGAEVTFNEVVLVGG+ T VGTPVVEGATV

MSTYAIIKTGGKQVKVEVGQAIYVEKIDAEAGAEVTFNEVVLVGGDKTVVGTPVVEGATV 60

VETVEKQGKOKKVVSYKYKPKKGSHRKOGHRQPYTKVVINAINA 104
VGTVEKQGKQKKVV++KYKPKKGSHRKQGHRQPYTKVVINATINA
VGTVEKQGKQKKVVTFKYKPKKGSHRKQGHRQPYTKVVINAINA 104

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example

848

A DNA sequence (GBSx0900) was identified in S.agalactiae <SEQ ID 2565> which encodes the amino
acid sequence <SEQ ID 2566>. Analysis of this protein sequence reveals the following:

Possible site: 16
>>> Seems to have no N-terminal signal sequence

Final Results ~----

bacterial cytoplasm --- Certainty=0.1032(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 9369> which encodes amino acid sequence <SEQ ID 9370>

was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB14809 GB:Z99118 excinuclease ABC (subunit C¢) [Bacillus subtilis]
Identities = 221/373 (59%), Positives = 288/373 (76%)

Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbhjct:
Query:
Sbjct:

Query:

1

206

61

266

121

326

181

386

241

446

301

MKSAAMTMEFERAAEYRDLIEAISLLRTKORVIHODMKDRDVFGYFVDKGWMCVQVFEVR
M AA +EFERA ERD I I KQ++ D+ DRDVF Y DKGWMCVQVEFF+R
MHEAAENLEFERAKELRDQIAHIESTMEKQKMTMNDLVDRDVFAYAYDKGWMCVQVFFIR

NGKLIQRDVNMFPYYNEPEEDFLTYIGQFYQDTKHFLPKEVFIPQDIDAKSVETIVGCKI
GKLI+RDV+MFP Y E +E+FLT+IGQFY HFLPKE+ +P ID +E 4+ +
QGKI,IERDVSMFPLYQEADEEFLTFIGQFYSKNNHFLPKEILVPDSIDQSMIEQLLETNV

VKPQRGEKKQLVNLATKNARVSLOOKFDLLEKDIRKTHGAIENLGNLLNIPKPVRIEAFD
+P+4+G KK+L+ LA KNA+++L++KF L+E+D ++ GA++ LG LNI P RI AFD
HQPKKGPKKELLMLAHKNAKIALKEKFSLIERDEERSIGAVQKLGEALNIYTPHRIVAFD

NSNIQGTSPVAAMVVFVNGKPSKKDYRKFKIKTVIGPDDYASMREVIHRRYSRVLKDGLT
NSNIQGT+PV+AM+VF++GKP KK+YRK+KIKTV GPDDY SMREV+ RRY+RVL++ L
NSNIQGTNPVSAMIVFIDGKPYKKEYRKYKIKTVTGPDDYGSMREVVRRRYTRVLRENLP

PPDLIVIDGGQRGQVNIARDVIENQFGLATPIAGLOKNDKHQTHELLFGDPLEVVELPRNS
PDLI+IDGG+GQ+N ARDVIEN+ GL IPIAGL K++KH+T ©LL GDPLEV L RNS
LPDLITIIDGGKGQINAARDVIENELGLDIPIAGLAKDEKHRTSNLLIGDPLEVAYLERNS

EEFFLLHRIQDEVHRFAITFHRQLRSKNSFSSKLDGI TGLGPKRKQLLMKHFKSLPNIQK

60

265

120

325

180

385

240

445

300

505

360
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Sbjct: 506 QEFYLLQRIQDEVHRFAISFHRQIRGKSAFQSVLDDIPGIGEKRKKMLLKHFGSVKKMKE 565

Query: 361

Sbjct: 566

A related DNA sequence was identified in S.pyogenes <SEQ ID 2567> which encodes the amino acid

AEIEDIIMCGIPR 373
A +EDI G+P+
ASLEDIKKAGVPQ 578

sequence <SEQ ID 2568>. Analysis of this protein sequence reveals the following:

Possible site: 53
>>> Seems to have no N-terminal signal sequence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.4332(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outgide --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities = 289/385 (75%), Positives = 334/385 (86%)

Query: 1

Sbict: 206
Query: 61

Sbijct: 266
Query: 121
Sbict: 326
Query: 181
Sbict: 386
Query: 241
Shijct: 446
‘Quéry: 301
Shjct: 506
Query: 361

Sbict: 566

MKSAAMTMEFERAAEYRDLIEAISLLRTKQRVIHQDMKDRDVFGYFVDKGWMCVQVFFVR
M +A+ M FERAAEYRDLI I+ +RTKQRV+ +D++DRD+FGY+VDKGWMCVQVFEVR
MLAASKEMAFERAAEYRDLISGIATMRTKQRVMSKDLODRDI FGYYVDKGWMCVQVFFVR

NGKLIQRDVNMFPYYNEPEEDFLTYIGQFYQODTKHFLPKEVFIPQDIDAKSVETIVGCKI
GKLIQRDVN+FPYY + EEDFLTY+GQFYQD +HF+PKEVFIP+ ID + V IV KI
QGKLIQRDVNLFPYYTDAEEDFLTYMGQFYQDKQHF I PKEVFIPEAIDEELVAAIVPTKI

VKPOQRGEKKQLVNLATKNARVSLOOKFDLLEKDIRKTHGAIENLGNLLNIPKPVRIEAFD

60

265

120

325

180

+KP+RGEKKQLV LA KNARVSLQOKFDLLEKDI+KT GAIENLG LL I KPVRIEAFD !

IKPKRGEKKQLVATATKNARVSLOQKFDLLEKDIKKTSGAIENLGQLLRIDKPVRIEAFD

NSNIQGTSPVAAMVVFVNGKPSKKDYRKFKIKTVIGPDDYASMREVIHRRYSRVLKDGLT
NSNIQGTSPVAAMVVEV4+GKPSKKDYRKFKIKTV+GPDDYASMREV+ RRYSRV K+GL
NSNIQGTSPVAAMVVFVDGKPSKKDYRKFKIKTVVGPDDYASMREVLFRRYSRVKKEGLQ

PPDLIVIDGGQGQOVNIARDVIENQFGLATPIAGLOKNDKHQTHELLFGDPLEVVELPRNS
P+LI++DGG GQVN+A+DVIE Q GL IP+AGLQKNDKHQTH+LLFG+PLEVV LPR S
APNLIIVDGGVGQVNVAKDVIEKQLGLTIPVAGLOKNDKHQTHDLLFGNPLEVVPLPRRS

EEFFLLHRIQDEVHRFAITFHROLRSKNSFSSKLDGITGLGPKRKQLLMKHFKSLPNIQK
EEFFLLHRIQDEVHRFA+TFHRQ+R KNSFSS LD I+GLGPKRKQLL++HFK++ I
EEFFLLHRIQDEVHRFAVTFHROQVRRKNSFSSTLDHISGLGPKRKQLLLRHFKTITAIAS

AETEDIIMCGIPRTVAESLRDSLND 385
A E+I GIP+TV E+4+ + D
ATSEEIQALGIPKTVVEAIQQQITD 590

vaccines or diagnostics.

Example 849

385

240

445

300

505

360

565

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

A DNA sequence (GBSx0901) was identified in S.agalactiae <SEQ ID 2569> which encodes the amino

acid sequence <SEQ ID 2570>. Analysis of this protein sequence reveals the following:

Possible site: 16
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2491(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear} < succ>
bacterial ocutgide --- Certainty=0.0000(Not Clear) < succs>
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The protein has no significant homology with any sequences in the GENPEPT database.

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 850

A DNA sequence (GBSx0902) was identified in S.agalactiae <SEQ ID 2571> which encodes the amino

acid sequence <SEQ ID 2572>. Analysis of this protein sequence reveals the following:

Possible site: 55
>>> Seems to have no N-terminal signal sequence

~~~~~ Final

2

Resultg ----~
bacterial cytoplasm --- Certainty=0.3349(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAR86651 GB:AB033763 glycerophosphoryl diester phosphodiesterase
homologue [Staphylococcus aureus]
= 50/202 (24%), Positives = 96/202 (46%), Gaps =

Identities

15/202 (7%)

Query: 1 MDVIMTKDHKLVVIHDDNLKRLSGMNKDVSKLTLDQVTKIPIHQ- - -GRFA-SHIPSFTE 56
+DV +TKD +L++IHDD L+R + M+ ++++L  Di+
Sbjct: 36 LDVAITKDEQLIIIHDDYLERTTNMSGEITELNYDEIKDASAGSWFGEKFKDEHLPTFDD 95

+F

H+P+F +

Query: 57 FMKTAQSLDQKIMIELKPY-NONLDIYADEFIKEFKE----LRLSTKHKVMSLNLTLIEK 111
+K A + + +ELK
Sbjct: 96 VVKIANEYNMNLNVELKGITGPNGLALSKSMVKQVEEQLTNLNONQEVLISSFNVVLVKL 155

Query: 112 VEKKLPQLDTGYLIPL

E+ +PQ +  +

N  + +K+ +E

L

+ 4

+ S N+ L+

-HWGTLONH-NVDFYGIEEFSYNDWIAYLAQEYNKQLYVW 165

WTITL ++ N

E+

+ +BE

+L VW

Sbjct: 156 AREIMPQYNRAVIFHTTSFREDWRTLLDYCNAKIVNTEDAKLTKAKVKMVKEAGYELNVW 215

Query: 166 TINRDNLMIRYLQSPVNGIITD 187
T+N+ +
Sbjct: 216 TVNKPARANQLANWGVDGIFTD 237

A related DNA sequence was identified in S.pyogenes <SEQ 1D '2573> which encodes the amino acid

V+GI TD

sequence <SEQ ID 2574>. Analysis of this protein sequence reveals the following:

Posgible site: 36
>>> Seems to have no N-terminal signal sequence

INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL

————— Final

The protein has homology with the following sequences in the databases:

Likelihood =-12.26 Transmenbrane
Likelihood = -9.45 Transmembrane
Likelihood = -9.13 Transmembrane
Likelihood = -4.94 Transmembrane
Likelihood = -3.56  Transmembrane
Likelihood = -3.56 Transmembrane
Likelihood = -3.35 Transmembrane
Results -----
bacterial membrane --- Certainty=0
bacterial outside --- Certainty=0
bacterial cytoplasm --- Certainty=0

239

80
137
278

36
188
314

- 255
- %6
- 153
- 294
- 52
- 204
- 330

o o

227

78
131
2717

33
185
310

- 260)
- 108)
- 160)
- 295)
- 55)
- 206)
- 331)

.5904 (Affirmative) < sucecs
.0000 (Not Clear) < succs
.0000 (Not Clear) < succs

>@P:CAB12801 GB:Z99109 similar to glycerophosphodiester
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phosphodiesterase [Bacillus subtilis]

PCT/GB01/04789

Identities = 67/244 (27%), Positives = 110/244 (44%), Gaps = 14/244 (5%)

Query: 344 VIAHRGLVSAGVENSLEALEGAKKAGSDYVELDLILTKDNHFVVSHDNRLKRLAGVNKTI 403

Sbjct: 3
Query: 404
Sbjct: 63
Query: 461
Sbjct: 123
Query: 514
Sbjct: 182
Query: 574

Sbict: 239

+IAHRG EN++ A + A K +D +ELD+ LTKD VV HD+R+ R + 4+
IIAHRGASGYAPENTIAAFDLAVKMNADMIELDVQLTKDRQIVVIHDDRVDRTTNGSGEFV

RNLTLKEVEHLTSHQGH- - - FSGRFVSFDTFYQKAKKLNMPLLIELKPIGTEPGNYVDLF
++ TL+E++ L + + FG + K + LLIELK ++ G

KDFTLEELQKLDAGSWYGPAFQGERI PTLEAVLKRYHKKIGLLIELKGHPSQVGIEEEVG
LETYHRLGISKDNKVMSLDLEVIEAIKKKNPSITTGYIIPIQFGFFG- ~- =~~~ DEFVDF
+ + S +N V S ++ ++ PSI T I FG F o4+

~QLLGQFSFSINNIVQSFQFRSVORFRELYPSIPTAVITRPNFGMLSRNOMKAFRSFANY

YVIEDFSYRSYLSSQAFWNNKEIYVWTINDPKRIEHYLLKPIQGI ITDQPALTNQLIKDL
I+ + N I+ WT+N+ K + GI+TD P + +IKD
VNIKHTRLNRLMIGSINKNGLNIFAWTVNNQKTAAKLOAMGVDGIVIDYP~~-DFIIKDG

KQDN 577
K +N
KHEN 242

An alignment of the GAS and GBS proteins is shown below.

Identities = 90/215 (41%), Positives = 136/215 (62%)

Query: 1

Sbijct: 375
Query: 61
Sbict: 435
Query: 121
Sbict: 495
Query: 181

Sbjct: 555

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

MDVIMTKDHKLVVIHDDNLKRLSGMNKDVSKLTLDQVTKIPIHQGRFASHI PSFTEFMKT
+D+I+TKD+ VV HD+ LKRL+G+NK + LTL +V  + HQG F+ SF F +
LDLILTKDNHFVVSHDNRLKRLAGVNKTIRNLTLKEVEHLTSHQGHFSGRFVSFDTFYQK

AQSLDQKIMIELKPYNONLDIYADEFIKEFKELRLSTKHKVMSLNLTLIEKVEKKLPQLD
A+ L+ ++IELKP YD PF++ + L +8 +KVMSL+L +IE ++KK P +
AKKLNMPLLIELKPIGTEPGNYVDLFLETYHRLGISKDNKVMSLDLEVIEATIKKKNPSIT

TGYLIPLHWGTLONHNVDFYGIEEFSYNDWIAYLAQEYNKQLYVWT INRDNLMIRYLQSP
TCY+IP+ +G + VDFY IE+FSY +++ A  NK++YVWTIN + YL P
TGYIIPIQFGFFGDEFVDFYVIEDFSYRSYLSSQAFWNNKEIYVWTINDPKRIEHYLLKP

VNGIITDELNLFKVINKDIKNSPNYYQRAIQLIDS 215
+ GIITD+ L + KD+K +¥+ R +++I 8
IQGIITDQPALTNQLIKDLKQDNSYFSRLVRIISS 589

vaccines or diagnostics.

Example 851

A DNA sequence (GBSx0903) was identified in S.agalactice <SEQ ID 2575> which encodes the amino

62

460

122

513

181

573

238

60

434

120

494

180

554

acid sequence <SEQ ID 2576>. Analysis of this protein sequence reveals the following:

Possible site: 53
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood =-15.02 Transmembrane B84 - 100 { 76 - 112)

INTEGRAL Likelihood
INTEGRAL Likelihood

]

]

-3.50 Transmenbrane 139 - 155 ( 139 - 157)
-2.,23 Transmembrane 41 - 57 ( 39 - 59)

INTEGRAL Likelihood = -0.96 Transmembrane 179 - 195 ( 179 - 195)
————— Final Results ~----
bacterial wembrane --- Certainty=0.7007 (Affirmative) <« suces>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --~ Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 9901> which encodes amino acid sequénce <SEQ ID 9902>

was also identified.
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The protein has no significant homology with any sequences in the GENPEPT database, but there is
homology to SEQ ID 2574.

A related GBS gene <SEQ ID 8671> and protein <SEQ ID 8672> were also identified. Analysis of this
protein sequence reveals the following:

Lipop: Possible site: -1  Crend: 10

McG: Discrim Score: ~-3.38

GQvH: Signal Score (-7.5): -4.08

Posgible site: 53

>>> Seems to have no N-terminal signal sequence

ALOM program count: 4 value: -15.02 threshold: 0.0
INTEGRAL Likelihood =-15.02 Transmemnbrane 84 - 100 ( 76 - 112)
INTEGRAL Likelihood -3.50 Transmembrane 139 155 ( 139 - 157)
INTEGRAL Likelihood -2.23 Transmembrane 41 - 57 { 3% - 59)

]

INTEGRAL Likelihood = -0.96  Transmembrane 179 - 195 ( 179 - 195)
PERIPHERAL DLikelihood = 2.01 104
modified ALOM score: 3.50
**% Reasoning Step: 3
----- Final Results -----
bacterial membrane --- Certainty=0.7007 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm ~-- Certainty=0.0000 (Not Clear) < succ>

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 852

A DNA sequence (GBSx0904) was identified in S.agalactiae <SEQ ID 2577> which encodes the amino
acid sequence <SEQ ID 2578>. Analysis of this protein sequence reveals the following:

Possible site: 61
>>> Seems to have no N-terminal signal sequence

————— Final Resultg ----~

bacterial cytoplasm --- Certainty=0.4150(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequeﬁce was identified in S.pyogenes.

Based on this analysis, it was predicted. that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 853

A DNA sequence (GBSx0905) was identified in S.agalactiae <SEQ ID 2579> which encodes the amino
.acid sequence <SEQ ID 2580>. Analysis of this protein sequence reveals the following:

Possible site: 13
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.32 Transmembrane 2- 18 ( 2 - 18)

----- Final Results -----
bacterial membrane ~-- Certainty=0.1128 (Affirmative) < succs
bacterigl outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs
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The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 854

A DNA sequence (GBSx0906) was identified in S.agalactiae <SEQ ID 2581> which encodes the amino
acid sequence <SEQ ID 2582>. This protein is predicted to be nad(p)h nitroreductase ydgi. Analysis of this
protein sequence reveals the following:

Pogsible site: 38
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -1.81  Transmembrane 127 - 143 ( 126 - 143)

————— Final Results -----

bacterial mewmbrane --- Certainty=0.1723(Affirmative) < succs>
bacterial outside ~--- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAC09964 GB:AX033132 umnamed protein product [Bacillus subtilis]
Identities = 62/204 (30%), Positives = 106/204 (51%), Gaps. = 11/204¢ (5%)

Query: 3 FLELNKKRHAVKHFNDKPVDFKDVRTAT ~-EIATLAPSANNIQPWKEFVVVQ- -EKKSATAE 59
F+E+ K R A+4++++ K+ T I E AT APS+ N QPW+P+V+ E K LA
Sbjct: 7 FMEIMKGRRSIRNYDPAVKISKEEMTEILEEATTAPSSVNAQPWRFLVIDSPEGKEKLAP 66

Query: 60 GLPESNCNQINQAQYVIALFTDTD----LGORSRKIARIGRRSLPDDLIGYYMETLPPRY 115
L N QO+ + VIA+F D + L + K +G +P ++ + D +
Sbijct: 67 -LASFNQTQVITSSAVIAVFADMNNADYLEEIYSKAVELG--YMPQEVKDRQIAALTAHF 123

Query: 116 ALYSEKQTGEYLSLNAGIVAMNLVLALTDQGISSNMILGFDKAITNDVLEIDK-RFRPEI 174
+ E + ++ G+V+M L+L G +N I G+DK + +DK R+ P +
~ Sbjct: 124 EKLPAQVNRETILIDGGLVSMQLMLTARAHGYDTNPIGGYDKENIAETFGLDKERYVPVM 183

Query: 175 LITVGYSDEKVEPSYRLPVDHIIE 198

Lt+4G + 4+ SYRLP+D I E
Sbjct: 184 LLSIGKAADEGYASYRLPIDTIAE 207

A related DNA sequence was identified in S.pyogenes <SEQ ID 2583> which encodes the amino acid
sequence <SEQ ID 2584>. Analysis of this protein sequence reveals the following:

Possible site: 38

>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -2.18 Transmembrane 127 - 143 ( 126 - 143)

————— Final Results -----~

bacterial membrane --- Certainty=0.1871(Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm ~-- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases:

>GP:CAC09964 GB:AX033132 unnamed protein product {Bacillus subtilis]
Identities = 63/204 (30%), Positives = 109/204 (52%), Gaps = 11/204 (5%)

Query: 3 FLELNKKRHATKTFNDQ- PVDYEDLRTAIEIATLAPSANNIQPWKFVVVQ- -EKKAELAK 59
F+E+ K R +I+ ++ + B4+ +E AT APS+ N QPW+F+V+ E K +LA
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Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

7

60

66

116

124

175

184

936~
FMEIMKGRRSIRNYDPAVKISKEEMTEILEEATTAPSSVNAQPWRFLVIDSPEGKEKLA -

GLPLA~- -NKVQVEQAQYVVALFSDTDLALRSRKIARIGVK~ - SLPDDLIGYYMETLPPRF
PLA N+ QV + V+A+F+D + A +1 V+ +P 44 + I F
--PLASFNQTQVITSSAVIAVFADMNNADYLEEILYSKAVELGYMPQEVKDRQTAALTAHF

AAFNEVQTGEYLAINAGIVAMNLVLSLTDOKIASNIILGFDKSTTNEILDID~PRFRPEL
E + I+ G+V+M LdL+ +N I G+DK E +D R+ P +
EKLPAQVNRETILIDGGLVSMQOLMLTARAHGYDTNPIGGYDKENIAETFGLDKERYVPVM

LITVGYSDEKPEPSYRLPVDEVIE 198
Lt+++G + ++ SYRLP+D + E
LLSIGKAADEGYASYRLPIDTIAE 207

An alignment of the GAS and GBS proteins is shown below.

Identities = 157/200 (78%), Positives = 184/200 (91%)

Query:
Sbjct:
Query:
Shijct:
Query:
Sbhjct:
Query:

Sbijct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

1

1

61

61

121

121

181

181

MKFLELNKKRHAVKHFNDKPVDFKDVRTAIETIATLAPSANNIQPWKFVVVQEKKSALAEG
MKFLELNKKRHA+K FND+PVD++D+RTAIETATLAPSANNIQPWKFVVVQEKK+ LA+G
MKFLELNKKRHAIKTFNDQPVDYEDLRTAIEIATLAPSANNIQPWKEFVVVQEKKAELAKG

LPESNCNQINQAQYVIALFTDTDLGORSRKIARIGRRSLPDDLIGYYMETLPPRYALYSE
LP +N Q+ QAQYV+ALF+DTDL RSRKIARIG +SLPDDLIGYYMETLPPR+A ++E
LPLANKVQVEQAQYVVALFSDTDLALRSRKIARIGVKSLPDDLIGYYMETLPPRFAAFNE

KOQTGEYLSLNAGIVAMNLVLALTDQGISSNMILGFDKAITNDVLEIDKRFRPEILITVGY
QTGEYL++NAGIVAMNLVL+LTDQ I+SN+ILGFDK+ TN++L+ID RFRPE+LITVGY
VOTGEYLAINAGIVAMNLVLSLTDQKIASNI ILGFDKSTINEILDIDPRFRPELLITVGY

SDEKVEPSYRLPVDHIIEKR 200
SDEK EPSYRLPVD +IE+R
SDEKPEPSYRL.PVDEVIERR 200

vaccines or diagnostics.

Example

855

Possible site: 37
>>> Seems to have no N-terminal signal sequence

Final Results ~----

PCT/GB01/04789

65

115

123

174

183

60

60

120

120

180

180

| A DNA sequence (GBSx0907) was identified in S.agalactiae <SEQ ID 2585> which encodes the amino
acid sequence <SEQ ID 2586>. Analysis of this protein sequence reveals the following:

bacterial cytoplasm --- Certainty=0.2895(affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

‘The protein has homology with the following sequences in the GENPEPT database.

>GP:AAC45369 GB:U78036 dipeptidase [Lactococcus lactis]

Identities ='312/474 (65%), Positives = 370/474 (77%), Gaps = 11/474 (2

Query:
Shijct:
Query:
Sbijct:
Query:

Sbict:

2

62

63

118

123

TIDFRAEVDKRKDALMDDLINLLRINSERDDSQADAEHPFGPGPVKALEFFLEMAERDGY
TIDF+AEV+KRKDALM+DL +LLRI+S D  ADAE+PFGPGP KAL+ FL++AERDGY
TIDFKAEVEKRKDALMEDLFSLLRIDSAMDMEHADAENPFGPGPRKALDAFLKIAERDGY

ETKNVDNYAGHFTFGQGE- - - -EELGIFGHLDVVPAGSGWDTDPYEPVIKDNRLYARGSS
TKN DNY GHF + G E LGI GHLDVVPAGSGWD++P+EP I++ LYARG+S
TTKNYDNYVGHFEYENGANADAEVLGI IGHLDVVPAGSGWDSNPFEPETIRNGNLYARGAS

DDKGPTMACYYALKI IKELGLPTSKKVRFVVGTDEESGWGDMDYYFEHVGLPKPDFGFSP
DDKGPT+ACYYALKI+KEL LP SKK+RF+VGT+EE+GW DMDYYFEH LP PDEGFSP
DDKGPTVACYYALKILKELNLPLSKKIRFIVGTNEETGWADMDYYFEHCELPLPDFGFSP

%)
61
62
117
122
177

182
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Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

178

183

238

240

295

300

355

359

415

419

-937-

DAEFPIINGEKGNITEYLHFSGENKGAVRLHSFSGGLRENMVPESATARFTSHLDQTTLG
DAEFPIINGEKGNITEYLHFSG+N G V LHSF GL ENMVPESATA + D L
DAEFPIINGEKGNITEYLHFSGKNAGQVVLHSFKAGLAENMVPESATAVISGAKD- - -LE

ASLADFASKH- - -NLKAELSVEDEQYTATVYGKSAHGSTPQEGVNGATYLALYLSQFDFE
A+, F ++H NL+ +L D + T T+YGKSAHG+ P++G+NGATYL L+L+QFDF
AALEKFVAEHASKNLRFDLEEADGKATITLYGKSAHGAMPEKGINGATYLTLFLNQFDFA

GPARAFLDVTANIIHEDFSGEKLGVAYEDDCMGPLSMNAGVFQFDETNDDNTIALNFRYP
A AF+ VA + ED GEKLG A+ D+ M  SMNAGV+ FDE N + IALNFR+P
DGAARAF IKVGAEKLLEDHEGEKLGTAFVDELMENTSMNAGVWSFDE -NGEGKIALNFRFP

QGTDAKTIQTKLEKLNGVEKVTLSDHEHTPHYVPMDDELVSTLLAVYEKQTGLKGHEQVT
oG + +Q L KL+GV +V LS H HTPHYVPM D LVSTL+ VYEK TGLKG+E +I
QGNSPERMQEILAKLDGVVEVELSKHLHTPHYVPMSDPLVSTLIDVYEKHTGLKGYETIT

GGGTFGRLLERGVAYGAMFPGDENTMHQANEYMPLENIFRSAATYAFATIYELIK 468
GGGTFGRLLERGVAYGAMF G+ ++MHQANE P+ENI+++A IYAEAIYEL K
GGGTFGRLLERGVAYGAMFEGEPDSMHQANEMKPVENIYKAAVIYAEAIYELAK 472

A related DNA sequence was identified in S.pyogenes <SEQ ID 2587> which
sequence <SEQ ID 2588>. Analysis of this protein sequence reveals the following:

Possible gite: 14
»>>> Seems to have no N-terminal signal seguence

Final Results -----

PCT/GB01/04789

237
239
294
299
354
358
414

418

encodes the amino acid

bacterial cytoplasm --- Certainty=0.3107 (Affirmative) < succs
bacterial mewbrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --~- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities = 361/467 (77%), Positives = 403/467 (85%)

Query:
Sbjct:
Query:
Sbict:
Query:
Sbijct:
Query:
sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:

Sbjct:

2

20

62

80

122

140

182

200

242

260

302

320

362

380

422

440

TIDFRAEVDKRKDALMDDLINLLRINSERDDSQADAEHPFGPGPVKALEFFLEMAERDGY
TIDF+AEVDKRK A++ DL++LLRINSERDD AD +HPFGPGPVKALE FL MAERDGY
TIDFKAEVDKRKKAMLADLVDLLRINSERDDQLADDKHPFGPGPVKALEHFLAMAERDGY

ETKNVDNYAGHFTFGQGEEELGIFGHLDVVPAGSGWDTDPYEPVIKDNRLYARGSSDDKG
+T+N+DNYAG F FGQG+E LGIFGHLDVVPAGSGWDTDPYEPVIKD+R+YARGSSDDKG
KTRNIDNYAGDFEFGQGDEVLGIFGHLDVVPAGSGWDTDPYEPVIKDDRIYARGSSDDKG

PTMACYYALKI IKELGLPTSKKVRFVVGTDEESGWGDMDY Y FEHVGLPKPDFGFSPDAEF
PTMACYYALKIIKELGLP SKKVRF+VGTDEESGWGDMDYYF H GL PDFGFSPDAEF
PTMACYYALKI IKELGLPVSKKVRF IVGTDEESGWGDMDY Y FAHNGLKNPDFGFSPDARF

PIINGEKGNITEYLHFSGENKGAVRLHSFSGGLRENMVPESATARFTSHLDQTTLGASLA
PIINGEKGNITEYLHF+G+NKGA LH F GGLRENMVPESATA T+ D L A+L
PIINGEKGNITEYLHFAGDNKGAFVLHRFQGGLRENMVPESATAVITAPHDLDVLEAALE

DFASKHNLRAELSVEDEQYTATVYGKSAHGSTPQEGVNGATYLALYLSQFDFEGPARAFL
F S+H +K + D+ T+ GKSAHGSTP+ GVNGAT LA +L+QF FEG A+ +L
QFLSEHGVKGSMKATDGKIEVTIIGKSAHGSTPEAGVNGATLLAKFLNQFTFEGAAKDYL

DVTANIIHEDFSGEKLGVAYEDDCMGPLSMNAGVFQFDETNDDNT IALNFRYPQGTDAKT
\Y ++HEDF+ EKLG+AY DD MG LSMNAGVF FD + DNTIALNFRYP+GTDA T
HVAGEVLHEDFAAEKLGLAYTDDRMGALSMNAGVFTFDSQSADNT IALNFRYPKGTDAAT

IQTKLEKLNGVEKVTLSDHEHTPHYVPMDDELVSTLLAVYEKQTGLKGHEQVIGGGTFGR
++ LEKL G+ KV+LS+HEHTPHYVPMDDELV+TLLAVYEKQTGLKG+EQVIGGGTFGR
LKAGLEKLPGLTKVSLSEHEHTPHYVPMDDELVATLLAVYEKQTGLKGYEQVIGGGTFGR

LLERGVAYGAMFPGDENTMHOANEYMPLENIFRSAATYAEATYELIK 468
LLERGVA+GAMFPGDENTMHQOANEYMPLENI+RSAATIYAEATYELIK
LLERGVAFGAMFPGDENTMHQANEYMPLENIYRSAATYAEAIYELIK 486

61

79

121

139

181

199

241

259

301

319

361

379

421

439
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this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example

A DNA sequence (GBSx0908) was identified in S.agalactiae <SEQ ID 2589> which encodes the amino

856

acid sequence <SEQ ID 2590>. Analysis of this protein sequence reveals the following:

Posgible site: 30
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.5598 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>@P:AAC21888 @B:U32707 H. influenzae predicted coding region

HI0220.2 [Haemophilus influenzae Rd]

Identities = 123/192 (64%), Positives = 160/192 (83%), Gaps = 1/192 (0%)

Query:
Shijct:
Query:
Sbjct:
Query:
Shjct:
Query:

Sbjct:

A related

1 MTDLEKIIKATKSDSONONYTENGIDPLFAAPKTARINIVGQAPGLKTQEARLYWKDKSG 60
+ +I4+I  +I 4D ON++4TE GI PLF+APKTARINIVGQAPGLK +++RLYW DKSG
21 LKNLDEITSSIIADPONKDFTERGIFPLFSAPKTARINIVGQAPGLKAEQSRLYWNDKSG 80

61 DRDLROQWLGVDEETFYHSGKFAVLPLDFYYPGKGKSGDLSPRKGFAEKWHPLILKEMPNVQ 120
DRLRAWLGVD + FY+SG FAVLP+DFYYPG GKSGDL PR+GFAE+WHP+IL  +PN+Q
81 DRLREWLGVDYDYFYNSGIFAVLPMDFYYPGYGKSGDLPPRQGFAERWHPMILGNLPNIQ 140

121 LTLLVGQYTQKYYLGSSAHKNLTETVKAYKDYLPDYLPLVHPSPRNQIWLKKNPWFEKDL 180
LT+L+GQY QKYYL + N+T TVK Y+ +LP ++PLVHPSPRNQ+W+ KNPWFE+ +
141 LTILIGQYAQKYYLPEN-KDNVINTVKNYRQFLPHFMPLVHPSPRNOLWVTKNPWFEEQV 199

181 IVDLOKIVADIL 192
I +LQ +V I+
200 IPELQILVKQII 211

DNA sequence was identified in S.pyogenes <SEQ ID 2591> which encodes the amino acid

sequence <SEQ ID 2592>. Analysis of this protein sequence reveals the following:

Possible site: 47
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm -~- Certainty=0.3740(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities = 122/189 (64%), Positives = 150/189 (78%)

Query:
8Sbject:
Query:
Sbjct:
Query:

Sbjct:

4 LEKIIKATKSDSONONYTENGIDPLFAAPKTARINIVGQAPGLKTOEARLYWKDKSGDRL 63
++ + KAI +D N +YTE GI PL+ AP+TARI IVGQAPG+ Q +LYW D+SG RL
1 MDDLTKAIMADEANLSYTERGIFPLYDAPQTARI I IVGQAPGIVAQGTKLYWNDRSGIRL 60

64 RQWLGVDEETFYHSGKFAVLPLDFYYPGKGKSGDLSPRKGFAEKWHPLILKEMPNVOLTL 123
R WLGVD +TFYHSG F ++P+DFYYPGKGKSGDL PR+GFA KWHP + MP V+LT+
61 RDWLGVDNDTFYHSGLFGIIPMDFYYPGKGKSGDLPPREGFAAKWHPPLRALMPEVELTI 120

124 LVGQYTQKYYLGSSAHKNLTETVKAYKDYLPDYLPLVHPSPRNQIWLKKNPWFEKDLIVD 183
LVG+Y Q +YLG+ A+K LTETV+ ++DYLPDY PLVHPSPRNQ+WL KNPWFE+DL+
121 LVGRYAQDFYLGNKAYKTLTETVRHFEDYLPDYFPLVHPSPRNQLWLAKNPWFEQDLLPI 180
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Query: 184 LOKIVADIL 192
LOK V. IL
Sbjct: 181 LOKRVEAIL 189

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for
vaccines or diagnostics.

Example 857

A DNA sequence (GBSx0909) was identified in S.agalactiae <SEQ ID 2593> which encodes the amino
acid sequence <SEQ ID 2594>. Analysis of this protein sequence reveals the following:

Posgible gite: 16
>>> Seems to have no N-terminal signal sequence

----- Final Results ---~-

bacterial cytoplasm --- Certainty=0.4178 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for
vaccines or diagnostics.

Example 858

A DNA sequence (GBSx0910) was identified in S.agalactiae <SEQ ID 2595> which encodes the amino
acid sequence <SEQ ID 2596>. Analysis of this protein sequence reveals the following:

Possible site: 45
>>> Seems to have no N-terminal signal sequence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.2779(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 9899> which encodes amino acid sequence <SEQ ID 9900>

was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:RARAD35886 GB:AE001748 conserved hypothetical protein [Thermotoga maritimal
Identities = 36/124 (29%), Positives = 58/124 (46%), Gaps = 3/124 (2%)

Query: 19 VPTKELLADYFNRMEFAIGRVEAHVLAHFDYGFRKLNLDVEDLKPFETQLKRIFIKMLSK 78
+FP EL DY R F + RV+ H LAH DY R D K +++1 + A+
Sbjct: 98 LPPDELARDYLERTLFVMERVKFHTLAHLDYPARYAKAD---FKANRDLIEKILVFLVKN 154

Query: 79 GLAFELNTKSLYLYGNEKLYRYALEILKQLGCKQYSIGSDGHIPEHFCYEFDRLQGLLKD 138
A E+NT L+ +G + +E+ LG + +IGSD H +H + + LK
Sbjct: 155 EKALEINTAGLFKHGKPNPDYWIVEMYYDLGGRVVTIGSDAHESQHIGRGIEEVMRELKK 214

Query: 139 YQID 142

+ o+
" gbjct: 215 FNFE 218

No corresponding DNA sequence was identified in S.pyogenes.
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Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 859

A DNA sequence (GBSx0911) was identified in S.agalactiae <SEQ ID 2597> which encodes the amino
5  acid sequence <SEQ ID 2598>. This protein is predicted to be alkaline amylopullulanase (pulA). Analysis of
this protein sequence reveals the following:

Pogsible gite: 41
>>> Seems to have no N-terminal signal seqguence
INTEGRAL Likelihood =-10.08 Transmembrane 1225 -1241 (1222 -1247)
10 INTEGRAL Iikelihood = -2.44 Transmembrane 19 - 35 ( 18 - 36)
INTEGRAL Likelihood -0.11 Transmembrane 1146 -1162 (1146 -1162)

1]

————— Final Results -----

bacterial membrane --- Certainty=0.5034 (Affirmative) < succs
15 bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAG33958 GB:AF217414 pullulanase [Streptococcus pneumoniae]
20 Identities = 641/1311 (48%), Positives = 854/1311 (64%), Gaps = 88/1311 (6%)

Query: 1 MKRKDLFGDKQTQYTIRKLSVGVASVATGVCIFLHSPQVFAEEVSASPANTATAESNING 60

M++ +K+ Y+IRL G SV G + L A+A I+
Sbjct: 1 MRKTPSHTEKKMVYSIRSLKNGTGSVLIGASLVL == === -reomm e m e a e LAMATPTISS 44
25 ‘
Query: 61 VDNQQSTNLKDDINSNSETVVITPSDMPDTKQLVSDETDTQKGVTEPDKATSLLEENKG-P 119
++ +TIN + N N+ T+ P + DT + + ++ P A+ LE+ + P
Shjct: 45 DESTPTTN- -EPNNRNTTTLAQP- -LTDT - ~ ~-AAGSCGKNESDISSPGNANASLEKTEEKP 97
30 Query: 120 VSDKNTLDLKVAPSTLONTPDKTSQAIGAPSPTLKVANQAPRIENGYFRLHLKELPQGHP 179

++ T A Q D++S+ + SP IE+ YFR+H+K+LP+ +
Sbhijct: 98 ATEPTTPAASPADPAPQTGODRSSEPTTSTSPVITETKAEEPIEDNYFRIHVKKLPEENK 157

Query: 180 VESTGLWIWGDVDQPSSNWENGAIPMTDAKKDDYGYYVDFKLSEKQRKQISFLINNKAGT 239
35 4+ GLW W DV++PS NWPNGA+ DAKKDDYGYY+D KL, +Q K+ISFLINN AG
Sbjct: 158 -DAQGLWTWDDVEKPSENWPNGALSFKDAKKDDYGYYLDVKLKGEQAKKISFLINNTAGK 216

Query: 240 NLSGDHHIPLLRPEMNQVWIDEKYGTHTYQPLKEGYVRINYLSSSSNYDHLSAWLFKDVA 299
NL+GD + L P+MN+ W+D+ Y +¥+P G VR+NY + NYD S W + DV
40 Sbjct: 217 NLTGDKSVEKLVPKMNEAWLDQDYKVFSYEPQPAGTVRVNYYRTDGNYDKKSLWYWGDVK 276

Query: 300 TPSTT-WPDGSNFVNQGLYGRYIDVSLKTNAKEIGFLILDESKTGDAVKVOPNDYVFRDL 358
PS+ WPDG++F G YGRYID+ L  A+E GFL+LDESK GD VK++ +Y F DL
Sbjct: 277 NPSSAQWPDGTDFTATGKYGRYIDIPINEAAREFGFLLLDESKQGDDVKIRKENYKFTDL 336

45
Query: 359 ANHNQIFVKDKDPKVYNNPYYIDQVQLKDAQQIDLTSIQASFTTLDGVDKTEILKELKVT 418
NH+QIF+KD D +Y NPYY+ +++ AQ + +SI++SF+TL G K +ILK +T
Sbjct: 337 KNHSQIFLKDDDESIYTNPYYVHDIRMTGAQHVGTSSIESSFSTLVGAKKEDILKHSNIT 396
50 Query: 419 DKNONAIQISDITLDTSKSLLIIKGDENPKQGHFNISYNGNNVMTROSWEFKDQLYAYSG 478

+ N + I+D+ +D + + GDF+ + + +SYN + T+ SW KD+ Y+Y G
Sbjct: 397 NHLGNKVTITDVAIDEAGKKVTYSGDFSDTKHPYTVSYNSDQFTTKTSWRLKDETYSYDG 456

Query: 479 NLGAVLNQDGSKVEASLWSPSADSVTMIIYDKDNONRVVATTPLMKNNKGVWQTILDT-- 536
55 LGA L ++G +V+ +LWSPSAD V++++YDK++ ++VV T L K +G W+ LD+
Sbjct: 457 KLGADLKEEGKQVDLTLWSPSADKVSVVVYDKNDPDKVVGTVALEKGERGTWKQTLDSTN 516

Query: 537 KLGIKNYTGYYYLYEIKRGKDKVKILDPYAKSLAEWDSNT--VNDDIKTAKAAFVNPSQL 594
KLGI ++TGYYY Y+I+R V LDPYAKSLA W+S+ ++D K AKAAFVAP++L
60 Sbjct: 517 KLGITDFTIGYYYQYQIERQGKTVLALDPYAKSLAAWNSDDAKIDDAHKVAKAAFVDPAKL 576

Query: 595 GPONLSFAKIANFKGRQDAVIYEAHVRDFTSDRSLDGKLKNQFGTFAAFSEKLDYLQOKLG 654
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Shijct:
Query:
Shict:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Shjct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2599> which encodes the amino acid

577

655

637

714

697

774

757

834

817

894

877

952

937

1008

997

1068

1057

1128

1117

1173

1177

1208

1237

-941-

GPQ+L++ KI NFK R+DAVIYEAHVRDFTSD ++ L FGTF AF EKLDYL+ LG
GPQDLTYGKIHNFKTREDAVIYEAHVRDFTSDPAIAKDLTKPFGTFEAF IEKLDYLKDLG

VTHIQLLPVLSYFYVNEMDKSRSTA~YTSSDNNYNWGYDPQSYFALSGMYSEKPKDPSAR
VTHIQLLPVLSY++VNE+ + Y SS++NYNWGYDPQ+YF+L+GMYS PK+P R
VTHIQLLPVLSYYFVNELKNHEHLSDYASSNSNYNWGYDPONYFSLTGMYSSDPKNPEKR

IAELKQLIHDIHKRGMGVILDVVYNHTAKTYLFEDIEPNYYHFMNEDGSPRESFGGGRLG
IAE K LI++IHKRGMG ILDVVYNHTAK +FED+EPNYYHEM+ DG+PR SFGGGRLG
IAEFKNLINEIHKRGMGAILDVVYNHTAKVDIFEDLEPNYYHFMDADGT PRTSFGGGRLG

TTHAMSRRVLVDSIKYLTSEFKVDGFRFDMMGDHDAAATELAYKEAKATNPNMIMIGEGW
TTH M++R+LVDSIKYL +KVDGFRFDMMGDHDAA+IE AYK A+A+NPN+IM+GEGW
TTHHMTKRLLVDSIKYLVDTYKVDGFRFDMMGDHDAASTEEAYKAARATNPNLTMLGEGW

RTFQGDQGQPVKPADQDWMKSTDTVGVFSDDIRNSLKSGF PNEGTPAFITGGPQSLQGIF
RT+ GD+ P K ADQDWMK TDTV VFSDDIRN+LKSG+PNEG PAFITGG + + IF
RTYAGDENMPTKAADQDWMKHTDTVAVFSDDIRNNLKSGYPNEGQPAFITGGKRDVNTIF

KNIKAQPGNFEADSPGDVVQYIAAHDNLTLHDVIAKSINKDPKVAEE--ETHRRLRLGNV
KN+ AQP NFEADSPGDV+QYTAAHDNLTL D+IA+SI KDP AE EIHRRLRLGN+
KNLIAQPTNFEADSPGDVIQYIAAHDNLTLFDITAQSIKKDPSKAENYAETIHRRLRLGNL

MILTSQGTAFIHSGQEYGRTKRLLNPDYMTKVSDDKLPNKATLIEAVK---~EYPYFIHD
M+LT+QGT FIHSGQEYGRTK+ NP Y T V++DK+PNK+ L+ +YPYFIHD
MVLTAQGTPFIHSGOEYGRTKQFRNPAYRTPVAEDKVPNKSHLLRDKDGNPFDYPYFIHD

SYDSSDAINHFDWAAATDNNKHPISTKTQAYTAGLITLRRSTDAFRKLSKAEIDREVSLI
SYDSSDA+N FDW ATD +P + K++ ¥ GLI LR+STDAFR S +I V LI
SYDSSDAVNKFDWTKATDGKAY PENVKSRDYMKGLIALRQSTDAFRLKSLODIKDRVHLI

TEVGQGDIKEKDLVIAYQTIDSKGDIYAVEFVNADSKARNVLLGEKY KHLLKGQVIVDADQ
T GQ ++++D+VI YQ GDIYAVFVNAD KAR LG + HD +V+ D +Q
TVPGONGVEKEDVVIGYQITAPNGDIYAVFVNADEKAREFNLGTAFAHLRNAEVLADENQ

AGIKPISTPRGVHFEKDSLLIDPLTAIVIKVGKVAPS -~ -~ - -memmenmn PKEELQAD
AG I+ P+G+ + + L ++ LTA V++V + S P+ + +A
AGSVGIANPKGLEWTEKGLKLNALTATVLRVSONGTSHESTAEEKPDSTPSKPEHQONEAS

YPKTQ-~w=-=m=-=- SFKESKTVEKVNRIANKT -~ -~ == == —w-m ---SITPVVSKKADS
+P Q + ++K + N+ + T S+ V K++
HPAHQDPAPEARPDSTKPDAKVADAENKPSQATADSQAEQPAQEAQASSVKEAVRKESVE
YLTNE-=-~===-== ANLPKTGDKSSKILSVVGISILASLLALVGLSLKRNR 1249

+ E A LP TG K+ L GIS+ILA LL L G LK +
NSSKENISATPDRQAELPNTGIKNENKLLFAGISLLA-LLGL-GFLLKNKK 1285

sequence <SEQ ID 2600>. Analysis of this protein sequence reveals the following:

Possible site: 35
>>> Seems to have no N-terminal signal sequence

INTEGRAL
INTEGRAL

Final

Likelihood =-10.83 Transmembrane 1153 -1169 (1148 -1171)
Likelihood = -1.97 Transmembrane 29 - 45 ( 28 - 46)

Results -----
bacterial wembrane --- Certainty=0.5331(Affirmative) < suc
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear} < succs>

<SEQ ID 9126>. Analysis of this protein sequence reveals the following:

Possible cleavage site: 26
>>> Seems to have an uncleavable N-term signal seg

PCT/GB01/04789

636
713
696
773
756
833
816
893
876
951
936
1007
996
1067
1056
1127
1116
1172
1176
1207

1236

C>

A related sequence was also identified in GAS <SEQ ID 9125> which encodes the amino acid sequence
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Final Results ---~--

PCT/GB01/04789

bacterial membrane ~-- Certainty= 0.533 (Affirmative) < suces

bacterial outside ~-- Certainty= 0.000(Not Clear) < succs>
bacterial cytoplasm --- Certainty= 0.000(Not Clear) < succs

LPXTG motif: 1133-1137

An alignment of the GAS and GBS proteins is shown below.

Identities
Query:
Skjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Shjct:
Query:
Shijct:
Query:
Shjct:
Query:
Shjet:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:

Query:

156

95

216

154

276

214

336

274

396

334

456

394

516

453

574

513

634

573

694

633

754

693

Bl4

753

874

813

934

873

994

= 715/1097 (65%), Positives = 872/1097 (79%), Gaps = 21/1097

ANQAPRIENGYFRLHLKELPQGHPVESTGLWIWGDVDQPSSNWPNGATL PMTDAKKDDYGY
AN A E+ + R+H K LP G + S8 GLW+WGDVDQPS +WPNGAI MT AKKDDYGY
ANPASTAEH-HLRMHFKTLPAGESLGSLGLWVWGDVDQPSKDWPNGAITMTKAKKDDYGY

YVDFKLSEKQRKQISFLINNKAGTNLSGDHHI PLLRPEMNQVWIDEKYGTHTYQPLKEGY
Y+D L+ K R+Q+S+LINNKAG NLS D HI LL P+MN4+VWIDE ¥ H Y+PLK+GY
YLDVPLAAKHRQQVSYLINNKAGENLSKDQHISLLTPKMNEVWIDENYHAHAYRPLKKGY

VRINYLSSSSNYDHLSAWLFKDVATPSTTWPDGENFVNOGLYGRYIDVSLKTNAKEIGEFL
+RINY + S +YD+L+ W FKDV TP+T WP+G + ++G YG Y+DV LK A EIGFL
LRINYHNQSGHYDNLAVWTFKDVKTPTTDWPNGLDLSHKGHYGAYVDVPLKEGANEIGFL

ILDESKTGDAVKVQPNDYVFRDLANHNQIFVKDKDPKVYNNPYYIDQVQLKDAQOIDLTS
ILD+SKTGDA+KVQP DY+F++L NH Q+FVKD DPKVYNNPYYIDQV LK A+Q
ILDKSKTGDAIKVQPKDYLFKELDNHTQVFVKDTDPKVYNNPYYIDQVSLKGAEQTTPNE

IQASFTTLDGVDKTEILKELKVIDKNONAIQISDITLDTSKSLLI TKGDFNPKQGHFNIS
I+A FTTLDG+D+ + + +K+TDK + I ++TLD XS++ +KGDF + + F+
IKAIFTTLDGLDEDAVKONIKITDKAGKTVAIDELTLDRDKSVMTLKGDFKAQGAVYTVT

YNGNNVMTRQSWEFKDQLYAYSGNLGAVLNQDGSKVEASLWS PSADSVTMI TYDKDNQNR
+ + + RQOSW+ KD+LYAY G LGA L, +DGS V+ +LWSPSAD+V +++¥YDK +Q R
FGEVSQVARQSWQLKDKLYAYDGELGATLAKDGS -VDLALWS PSADTVKVVVYDKQDQTR

VVATTPLMKNNKGVWQTIL- -DTKLGIKNYTGYYYLYEIKRGKDKVKILDPYAKSLAEWD
A% L K++KGVW+ L D+ GI +YTGYYYLYEI RG++KV +LDPYAKSLA W+
VVGQADLTKSDKGVWRAHLTSDSVKGISDYTGYYYLYEITRGOEKVMVLDPYAKSLAAWN

SNTVNDDIKTAKAAFVNPSQLGPONLSFAKIANFKGRODAVIYEAHVRDFTSDRSLDGKL
T DDIKTAKAAF++PS+LGP L FAKI NFK R+DA+IYEAHVRDEFTSD++L+GKL
DATATDDIKTAKAAFIDPSKLGPTGLDFAKINNFKKREDATIIYEAHVRDFTSDKALEGKL

KNQFGTFAAFSEKLDYLQKLGVTHIQLLPVLSYFYVNEMDKSRSTAYTSSDNNYNWGYDP
+ FGTF+AF E+LDYL+ LGVTH+QLLPVLSYFY NE+DKSRSTAYTSSDNNYNWGYDP
THPFGTFSAFVEQLDYLKDLGVTHVQLLPVLSYFYANELDKSRSTAYTSSDNNYNWGYDP

QSYFALSGMYSEKPKDPSARIAELKQLIHDIHKRGMGVILDVVYNHTAKTYLFEDIEPNY
Q YFALSGMYS P DP+ RIAELK Li+++IHKRGMGVI DVVYNHTA+TYLFED+EPNY
QHYFALSGMYSANPNDPATLRIAELKNLVNEIHKRGMGVIFDVVYNHTARTYLFEDLEPNY

YHFMNEDGSPRESFGGGRLGTTHAMSRRVLVDS IKYLTSEFKVDGFRFDMMGDHDAAATE
YHFMN DG+ RESFGGGRLGTTHAMSRR+LVDSI YLT EFKVDGFRFDMMGDHDAAAIE
YHFMNADGTARESFGGGRLGTTHAMSRRILVDSITYLTREFKVDGFRFDMMGDHDAAATE

LAYKEAKATNPNMIMIGEGWRTFQGDQGQPVKPADODWMKSTDTVGVFSDDIRNSLKSGE
A+K AKAINPN IMIGEGWRT+QGD+G+ ADQDWMK+T+TVGVFSDDIRN+LKSGF
QAFKAAKATINPNTIMIGEGWRTYQGDEGKKE IAADQDWMKATNTVGVFSDDIRNTLKSGF

PNEGTPAFITGGPQSLQGIFKNIKAQPGNFEADSPGDVVQYTARHDNLTLHDVIAKSINK
PNEGT AFITGG ++L+G+FK IKAQPGNFEAD+PGDVVQYIAAHDNLTLHDVIAKSINK
PNEGTAAFITGGAKNLEGLFKTIKAQPGNFEADAPGDVVQYITAAHDNLTLHDVIAKSINK

DPKVAEEEIHRRLRLGNVMILTSQGTAFIHSGQEYGRTKRLLNPDYMTKVQDDKLPNKAT
DPKVAEEETH+R+RLGN MILT+QGTAFIHSGQEYGRTK+LLNPDY TK SDDK+PNKAT
DPKVAEEETHKRIRLGNTMILTAQGTAFIHSGOEYGRTKQLLNPDYKTKASDDKVEPNKAT

LIEAVKEYPYFIHDSYDSSDAINHFDWAAATDNNKHPISTKTQAYTAGLITLRRSTDAFR

(1%)
215
153
275
213
335
273
395
333
455
393
515
452
573
512
633
572
693
632
753
692
813
752
873
812
933
872
993
932

1053
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LI+AV +YPYFIHDSYDSSDA+NHFDWA ATD+ HPIS +T+AYT GLI LRRSTDAF
Sbjct: 933 LIDAVAQYPYFIHDSYDSSDAVNHFDWAKATDSIAHPISNQTKAYTQGLIALRRSTDAFT 992

Query: 1054 KLSKAEIDREVSLITEVGQGDIKEKDLVIAYQTIDSKGDIYAVFVNADSKARNVLLGEKY 1113
K +KAE+DR+V+LIT+ GQ I+++DL++ YQT+ S GD YAVFVNAD+K R V+L + Y
Sbjct: 993 KATKAEVDRDVTLITQAGQDGIQQEDLIMGYQTVASNGDRYAVFVNADNKTRKVVLPQAY 1052

Query: 1114 KHLLKGQVIVDADQAGIKPISTPRGVHFEKDSLLIDPLTAIVIKV~GKVAPSPKEELQAD 1172
++LL  QV4VDA+QAG+ I+ P+GV F K+ L I+ LTA+VHKV KA © +++ QD
Sbjct: 1053 RYLLGAQVLVDAEQAGVTAIAKPKGVQFTKEGLTIEGLTALVLKVSSKTANPSQOKSQTD 1112

Query: 1173 YPKTQSFKESKTVEKVNRIANKTSITPVVSKKADSYLTNEANLPKTGDKSSKILSVVGIS 1232
+ T+ SK ++K K+ T LPKTG+ SSK L GI+
Sbjct: 1113 NHQTKTPDGSKDLDKSDMIRPKRAKT--v-~-=-----= NQKLPKTGEASSKGLLAAGIA 1159

Query: 1233 ILASLLALVGLSLKRNR 1249
+ ILL + L +KR +
Sbjct: 1160 L---LLLAISLLMKRQK 1173

A related GBS gene <SEQ ID 8673> and protein <SEQ ID 8674> were also identified. Analysis of this

protein sequence reveals the following:

Lipop: Possible site: -1  Crend: 9

McG: Discrim Score: -0.88

GvH: Signal Score (-7.5): 4.13

Possible site: 41

>>> Seems to have no N-terminal signal sequence

ATOM program count: 3 value: -10.08 threshold: 0.0
INTEGRAL Likelihood =-10.08 Transmembrane 1225 -1241 (1222 -1247)
INTEGRAL Likelihood = -2.44 Transnembrane 19 - 35 ( 18 - 36)
INTEGRAL Likelihood -0.11 Transmembrane 1146 -1162 (1146 -1162)

PERIPHERAL: Likelihood = 2.44 653
modified ALOM score: 2.52
*%*% Reasoning Step: 3
————— Final Results -----
bacterial membrane --- Certainty=0.5034 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

LPXTG motif: 1081-1085

The protein has homology with the following sequences in the databases:

ORF00953 {1111 - 3768 of 4356)
EGAD|165156 |TM1845 (18 - 840 of 843) pullulanase {Thermotoga maritima}SP|033840|PULA THEMA
PULLULANASE PRECURSOR (EC 3.2.1.41) (ALPHA

~DEXTRIN ENDO-1, 6 ~ALPHA- GLUCOSIDASE) { PULLULAN 6-
GLUCANOHYDROLASE) .GP| 2815006 |emb| CAR04522.1] [AT001087 pullulanase {Thermotoga mari
tima}Gp|4982428 |gb|AAD36907.1|AE001821_7|AE001821 pullulanase {Thexrmotoga

maritima} PIR|H72204|H72204 pullulanase - Thermotoga mariti
ma (strain MSBS8)

$Match = 8.4

%Identity = 30.6 %Similarity = 52.8

Matches = 210 Mismatches = 298 Conservative Sub.s = 152

1032 1062 1092 1122 1152 1182 1212 1242
NKAGTNILSGDHHI PLLRPEMNQVWIDEKYGTHTYQPLKEGYVRINYLSSSSNYDHLSAWLFKDVATPSTTWPDGSNFVNQ
| : sl oes] e e | - |
MKTKLWLLLVLLLSALIFSETTIVVHYHRYDGKYDGWNLWIWE - -VEPVSQEGKAYQFTGE
10 20 30 40 50

1272 1302 1329 1359 1668 1698
GLYGRYIDVSLKTNAKEIGFLI - LDESKTGDAVKVQPNDYVFRDLA~~~~PKQGHFNI SYNGNNVMTRQSWEFKDQL~ - ~
i) R N b )]

DDFGKVAVVKLPMDLTKVGI TVRENE - — === = = = = == m s o = v e = m e m mm o WQAKDVAKDR
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70 80 90

----------------------------------------- YAYSGNLGAVLNODGSKVEASLWSPSADSVTMI I YDKDN
R N R EES R E R
FIETKDGKAEVWILQGV~~~~ELIIEGYKPARVIMMEILDDYYYDGELGAVYSPE- - KT TFRVWSPVSKWVKVLLFKNGE
110 210 220 230 240 250

1866 1896 1926 1956 1986 2016 2046 2076
ONRVVATTPLMKNNKGVWQT ILDTKLGIKNYTGYYYLYEIKRGKDKVKILDPYAKSLAEWDSNTVNDDIKTAKAARFVNPS

. bl AU  le] ]

DTEPYQVVNMEYKGNGVWEAVVEGDL- -~~~ DGVFYLYQLENYGKIRTTVDPYSKAVYA~ - =~ -~~~ NSKKSAVVNLA
270 280 290 300 310 320

2106 2136 2166 2196 2226 2253 2283

QLGPQNLSFAKIANFKGRQDAVIYEAHVRDFTSDRSLDGKLKNQFGTFAAFSEK ——————————— LDYLQKLGVTHIQLL

Sl el 22 L

RTNPEGWENDRGPKIEGYEDAIIYEIHIADITG——LENSGVKNK GLYLGLTEENTKGPGGVTTGLSHLVELGVTHVHIL
330 340 350 360 370 380 390

2313 2343 2373 2403 2433 2463 2493
PVLSYFYVNEMDKSRSTAYTSSDNNYNWGYDPQSYFALSGMYSEKPKDPSARIAELKQLIHDIHKRGMGVILDVVYNHT -

[ooee s]:]] R R N e

PFFDFYTGDELDK- =~ -~~~ DFEKYYNWGYDPYLFMVPEGRYSTDPKNPHTRIREVKEMVKALHKHGIGVIMDMVFPHTY
410 420 430 440 450 460 470
2544 2574 2601 2631 2661 2691 2721 2751

- -AKTYLFEDIEPNYYHFMNEDGSP - RESFGCGRLETTHAMSRRVLVDS I KY LTSEFKVDGFRFDMMGDHDARATELAYK
RN N R R R e A

GIGELSAFDQTVPYYFYRIDKTGAYLNESGCGNVIASERPMMRKE IVDTVTYWVKEYHIDGFRFDOMGLIDKKTMLEVER
480 490 500 510 520 530 540 550

2781 2811 2841 2871 2901 2931 2979
EAKATNPNMIMIGEGWRTFQGDOGQPVKPADQDWMKS TDTVGVEFSDDIRNSLKSGFPNEGTPAFITGE- - - - PQSLQGIF
IR R L KA RS
ALHKIDPTIILYGEPW- - - -GGWGAPTRFGKSD- - VAGTHVAAFNDEFRDATIRGSVENPSVKGFVMGGYGKETKIKRGVV
560 570 580 590 600 610 620

3030 3060 3084 3114 3144 3174 3204
KNIKAQEG- -~NFEADSPGDVVQY IARHDNLTLHD - ~VIAKS INKDPKVAEEETHRRLRLGNVHILTSOGTAR THSGOEY
:| IR I N T e L e e L e
S INYDGKLIKS FALD- FRETINYAACHDNKTLHDKNYLAAKADKKKENTEEEL KNAQKLAGA I LLTSQGVE FLHGGODF
640 650 660 670 680 690 700

3234 3264 3294 3324 3354 3384 3414 3444
GRTKRLLNPDYMTKVSDDKLPNKATLIEAVKEYPYFIHDSYDSSDAINHFDWAAATDNNKHPISTKTOAYTAGLITLRRS

(i [l af] ] : RLRE

CRTKN- - == - mmm e m e e e e e FNDNSYNAPISINGFDY~----- ERKLQFIDVENYHKGLIKLRKE
710 720 730 740
3474 3504 3534 3564 3594 3624 3654
TDAFRKLSKAEI-~~--=--~=~ DREVSLITEVGQGDIKEKDLVIAYQTIDSKGDIYAVFVNADSKARNVLLGEKYKHLLK
HI = 11 Podee: e L Jfee 1
HPAFRLKNAEEIKKHLEFLPGGRRIVAFMLKDHAGGDPWKDIVVIYN - =~ == - o cm s e e e o GNLEKTTYK-LPE
760 770 780 790 800
3678 3708 3738 3768 3798 3828 3858 3888

GQ--VIVDADQAGIKPISTPRGVHFEKDSLLIDPLTAIVIKVGKVAPSPKEELQADYPKTQSFKESKTVEKVNRIANKTS
e deles ol s |1 | NNTITHEY
GKWNVVVNSQKAGTEVIETVEG-- -~~~ TIELDPLSAYVLYRE

820 830 840

SEQ ID 2598 (GBSS5) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 3 (lane 7; MW 134kDa).

The His-fusion protein was purified as shown in Figure 190, lane 7.
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Example 860

A DNA sequence (GBSx0912) was identified in S.agalactiae <SEQ ID 2601> which encodes the amino
acid sequence <SEQ ID 2602>. Analysis of this protein sequence reveals the following:

Possible site:

vaccines or diagnostics.

26

-945-

>>> Seems to have no N-terminal signal sequence

INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL

SRCFLG: 0
McG:

Final Results

Likelihood =-10.72 Transmembrane
Likelihood = -8.39 Transmembrane
Likelihood = -6.74 Transmembrane
Likelihood = -5.84 Transmerbrane
Likelihood = -4.41 Transmembrane
Likelihood = ~4.14 Transmenbrane
Likelihood = -3.35 Transmembrane
Likelihood = ~0.48 Transmembrane
bacterial membrane --- Certainty=0
bacterial outside --- Certainty=0
bacterial cytoplasm --- Certainty=0

Length of UR: 19

Peak Value of UR:
Net Charge of CR: 1

McG:
GvH:
Possible

Discrim Score:
Signal Score (-7.5): -4.57

site: 22

3.

9

08

.76

231
50
23

173

299

115
80
97

247
66
39

189

315

131
96

113

228
44
20

168

297

114
79
97

PCT/GB01/04789

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

251)
68)
41)

196)

318)

133)
97)

113)

.5288 (Affirmative) < succes
.0000 (Not Clear) < succ>
.0000(Not Clear) < succ>

>>> Seems to have an uncleavable N-term signal seq
Amino Acid Composition: calculated from 1

ALOM program
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
PERIPHERAL

modified ALOM

icml HYPID: 7

*%% Reasoning

>@P:BAB08178 GB:AB036768 exfoliative toxin A [Staphylococcus hyicus]
134/298 (44%), Positives =

Tdentities =

Query: 22

Final Results

count: 7 value: -10.72 threshold:
Likelihood =-10.72  Transmewbrane
Likelihood = -8.39 Transmembrane
Likelihood = -6.74 Transmembrane
Likelihood = -5.84  Transmembrane
Likelihood = -4.14 Transmembrane
Likelihood = -3.35 Transmembrane
Likelihood = -0.48  Transmembrane
Likelihood = 0.26 136
score: 2.64
CFP: 0.529
Step: 3
bacterial membrane --- Certainty=0
bacterial outside --- Certainty=0
bacterial cytoplasm --- Certainty=0

PLV +GLVLGLL LGNLIL+

Sbjct: 7

Query: 82

+

197/298

G++A++ W

0.0

217
36

9
159
101
66
83

233
52
25

175

117
82
99

214
30

154
100
65
83

A related GBS nucleic acid sequence <SEQ ID 8675> which encodes amino acid sequence <SEQ ID 8676>

was also identified. Analysis of this protein sequence reveals the following:

237)
54)
27)

182)

119)
83)
29)

.5288 (Affirmative) < sucecs
.0000 (Not Clear) < succ>
.0000 (Not Clear) < succs

{65%)

Lot

+ N

The protein has homology with the following sequences in the GENPEPT database.

PLVMAGLVLGLLALGNLLEGYGTYVRYCLGLVALVFWIFLIKGILKNKKESRKELSNPLI 81
+ +L++PL+
PLVSSCLVLGLLGLANLLKDVSLSINALCGILATLVWLHLLY SMENNVNHVKNQLNSPLV 66

ASVFTTFFMAGMILSTYILLFRSLGIWVAVLSKGVWWLSFIALITHMATFSWKYLRHFSM 141
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Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbhict:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2603> which encodes the amino acid

67

142

127

202

187

262

-946-

+SVFTTFFM+G + +TY¥+ F S ++ L +W L I ++ HM IFS KYL+ FS+
SSVFTTFFMSGFLGTTYLNTFFSHISFIHHLITPLWLLCLIGILTHMITFSHKYLKSFSL

ANLFPSWSVLYVGIGVASLTAPISGQFTIGKIVFWYGFIATLVLLPFLFIKAYKIGLPSA
N++PSW+VLY+GI +A LTAP+SG F IGK+ YGF+AT ++LP +F + L 4+
ENVYPSWIVLYIGIATAGLTAPVSGYFFIGKLTVIYGFVATCIVLPLVFKRLKTYPLQTS

VKPNITTICAPMSLITAGYVNS?VSPNRGLLLLLIVMAQFLYFFILFQVPKLLIGDFTPG
+KPN +TICAP SL+ A YV +F + 4D e+ Q YEHRIHFQHPKLL F+P
IKPNTSTICAPFSLVAAAYVLAFPEAHDFVVILFLILSQVFYFYIVFQLPKLLREPFSPV

PCT/GB01/04789

126

201

186

261

246

FSAFTFPLVISATSLKLSIQHLSLPVDIQGLVHFEIGTTTLIVMIVMVRYIFFLRRTI 319

FSAFTFPLVISAT+LK S+ L. P GL+ FE T+IV V YI + +

247 FSAFTFPLVISATALKNSMPILIFPEIWNGLLMFETVLATVIVFRVFFGYIHLFLKPV 304

sequence <SEQ ID 2604>. Analysis of this protein sequence reveals the following:

Pogsible site: 40
>>> Seems to have no N-terminal signal sequence

INTEGRAL Likelihood = -9.82 Transmembrane 169 - 185 ( 163 - 189)

INTEGRAL Likelihood = -8.49 Transmembrane 50 - 66 { 38 - 69)

INTEGRAL Likelihood = -7.86 Transmembrane 228 - 244 ( 224 - 247)

INTEGRAL Likelihood = -5.15 Transmembrane 288 - 304 ( 284 - 306)

INTEGRAL Likelihood = -3.29 Transmembrane 108 - 124 ( 107 - 126)

INTEGRAL Likelihood = -3.29 Transmembrane 140 - 156 ( 140 - 161)

INTEGRAL Likelihood = -1.33 Transmembrane 84 - 100 { 84 - 100)

Final Results -----

bacterial membrane --- Certainty=0.4927 (Affirmative) < succs

bacterial outside --- Certainty=0.0000(Not Clear) < succs>

bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities = 138/305 (45%), Pogitives = 200/305 (65%), Gaps = 5/305 (1%)

Query:
Shijct:
Query:
Sbijct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbict:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

12

12

72

72

132

128

192

188

252

248

311

308

RYMMKNWEKPPLVMAGLVLGLLATLGNLLEGYGTYVRYCLGLVALVFWIFLIKGILKNKKE
R +MK+ + PPLVM4+GL LG L+ GNLL Y + Y L AL + Lt G+++N  +
RTLMKHLKXTPPLVMSGLALGTLSFGNLLATYVSIFNYLGILAALFIYGILLVGMVRNLND

SRKELSNPLIASVFTTFFMAGMILSTYILLFRSLGIWVAVLSKGVWAWLSFIALITHMAIF
++ +L PLIASVF TFFM GM+LS+ L G W+ DL+ WWL F+ +4+ +A +
TKMQOLRQPLIASVFPTFFMTGMLLSSLELKVTG~GCWLGFLT - - ~-WWLFFLGNLVLIAYY

SWKYLRHFSMANLFPSWSVLYVGIGVASLTAPISGOFTIGKIVFWYGFIATLVLLPFLFI
++++ FS N+FPSWSVIAVGI +A+LTAP S QF +G+++FW  + T V+LPF+

‘QYRFVFSFSWDNVFPSWSVLFVGIAMAALTAPASRQFLLGOVIFWVCLLLTAVILPFMAK

KAYKIGLPSAVKPNITTICAPMSLITAGYVNSFVSPNRGLLLLLIVMAQFLYFFILFQVP
K Y IGL AV PNI+T CAP+SL++A Y+ +F P G+++ L+V +Q LY Fe+ Q4P
KTYGIGLGQAVMPNISTFCAPLSLLSASYLATFPRPQVGMVIFLLVSSQLLYAFVVVQLP

KLLIGDFTPGFSAFTFPLVISATSLKLSIQHLSLP-VDIQGLVHFEIGTTTLIVMIVMVR
+LD F PGFSAFTFP VISATSLK+++ L + QL+ E+ T +V V
RLINRPFNPGFSAFTFPFVISATSLKMTLSFLEWQGLGWQVLLLGEVLLATALVTYVYGA

YIFFL 315
Y+ FL:
YLRFL 312

vaccines or diagnostics.

71

71

131

127

191

187

251

247

310

307
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Example 861

A DNA sequence (GBSx0913) was identified in S.agalactiae <SEQ ID 2605> which encodes the amino
acid sequence <SEQ ID 2606>. Analysis of this protein sequence reveals the following:

Poggible site: 28
>>> Seems to have a cleavable N-term signal seq.

————— Final Results -----

bacterial outside --- Certainty=0.3000 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.

A related DNA sequence was identified in S.pyogenes <SEQ ID 2607> which encodes the amino acid
sequence <SEQ ID 2608>. Analysis of this protein sequence reveals the following:

Possible sgite: 28
>>> Seems to have a cleavable N-term signal seq.

————— Final Results -----

bacterial outside --- Certainty=0.3000(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities = 45/57 (78%), Positives = 53/57 (92%)

Query: 1 MVKKFAFAKGIATGVVATAATIAGAAFATKKTIIEPEEEKIAFTEENRKKAARKRVS 57
MVKK+ F KG+ATGV+ATAAT+AGA FA+KKTII+PEEEK AFTEENRKKAAR+RV+
Sbjct: 1 MVKKYQFVKGLATGVLATAATVAGAVFAVKKTIIDPEEEKAAFIEENRKKARRRRVA 57
Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 862

A DNA sequence (GBSx0914) was identified in S.agalactiae <SEQ ID 2609> which encodes the amino
acid sequence <SEQ ID 2610>. This protein is predicted to be tRNA isopentenylpyrophosphate transferase
(miaA). Analysis of this protein sequence reveals the following:

Possible gite: 20
>>> Seems to have an uncleavable N-term signal seq

————— Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 9897> which encodes amino acid sequence <SEQ ID 9898>
was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAB06085 GB:AP001515 tRNA isopentenylpyrophosphate transferase
[Bacillus halodurans]
Identities = 139/311 (44%), Positives = 200/311 (63%), Gaps = 21/311 (6%)

Query: 7 KIKLIAVVGPTAVGKTALGIELAKTFNGEI ISGDSQQVYQKLDIGTAKASKEEQEQAYHH 66
K KL+A+VGPTAVGKT + LAK NGE+ISGDS QVY+ +DIGTAK + EE + HH
Sbjct: 2 KEKLVATIVGPTAVGKTKTSVMLAKRLNGEVISGDSMQVYRGMDIGTAKITAEEMDGVPHH 61
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Query:
Sbijct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:

sbict:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2611> which encodes the amino acid

67

62

127

122

172

179

230

239

290

299

-948-

LIDVREVNENYSVYDFVKEAKVAIDTIISKGKIPIIVEGTGLYLQSLFEGYHLGGEVNQE
LID+++ +E++SV DF A I I +G++P +VGGTGLY+ ++ ++LG E
LIDIKDPSESFSVADFQDLATPLITEIHERGRLPFLVGGTGLYVNAVIHQFNLGDIRADE

TLMAYREKLE- - ~ - SLSDEDLFEKLT - - - -EQSI ITPQVNRRRAIRALELAKE -~ - ~ - ~ -
YR +LE = + L +KL+ + + I N RR IRALE+ K
D---YRHELEAFVNSYGVQALHDKLSKIDPKAARATHPNNYRRVIRALELIKLTGKTVTE

-GNDLQONSESPYDVLLIGLNDDRQVLYDRINRRVDLMMDNGLLDEAKWLYD - NYPSVQAS
+ 4+ SPY++++IGL +R VLYDRINRRVD M++ GL+DEAK LYD o+
QARHEEETPSPYNLVMIGLTMERDVLYDRINRRVDQMVEEGLIDEAKKLYDRGIRDCQSYV

KGIGYKELFPYFSKQIPLEEAVDKLKONTRRFAKRQLTWFRNRMNVEF IMVGEENYQQKT
+ IGYKE++ Y + LEEA+D LK+N+RR+AKRQLIWFRN+ NV + + + ++ +KI
QAIGYKEMYDYLDGNVTLEEATDTLKRNSRRYAKRQLTWFRNKANVTWFDMTDVDEFDKKT

KRKVSDFLSSK 300
++ +F4++ K
-MEIHNFIAGK 308

sequence <SEQ ID 2612>. Analysis of this protein sequence reveals the following:

Possible site: 27
>>> Seems to have a cleavable N-term signal seq.

Final Results -~---

PCT/GB01/04789

126

121

171

178

229

238

289

298

bacterial outside --- Certainty=0.3000(Affirmative) < succs>
bacterial wmembrane --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities

Query:
Sbict:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbijct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

5

1

65

61

125

121

185

181

245

241

= 202/296 (68%), Positives = 250/296 (84%)

MRKIKLIAVVGPTAVGKTALGIELAKTFNGEIISGDSQQVYQKLDIGTAKASKEEQEQAY
M KIK++ +VGPTAVGKTALGI LAK FNGEIISGDSQQVY++LDIGTAKA++EEQE A
MTKIKIVVIVGPTAVGKTALGISLAKAFNGEIISGDSQOVYRQLDIGTAKATQEEQEAAV

HHLIDVREVNENYSVYDFVKEAKVAIDTIISKGKIPIIVGGTGLYLQSLFEGYHLGGEVN
HHLID+REV E+YS YDFV++A+ +I I+8+GK+PIIVGGTGLYLQSL EGYHLGGHV+
HHLIDIREVTESYSAYDFVQDAQKSISDIVSRGKLPIIVGGTGLYLOSLLEGYHLGGQVD

QETLMAYREKLESLSDEDLFEKLTEQSIIIPQVNRRRATRALELAKFGNDLONSESPYDV
QF + AYR +LE L D DL+E+L +I I QVNRRRAIRALELA+F ++L+N+E+ Y+
QEAVKAYRNELEQLDDHDLYERLOVNNITIEQVNRRRATIRALELAQFADELENAETAYEPR

LLIGLNDDRQVLYDRINRRVDLMMDNGLLDEAKWLYDNY PSVOASKGIGYKELFPYFSKQ
L+IGLNDDRQV4+YDRIN+RV+ M++NGLL+EAKWLY++YP+VQAS+GIGYKELFPYF +
LIIGLNDDRQVIYDRINQRVNRMIENGLLEEAKWLYEHYPTVQASRGIGYKELFPYFVGE

IPLEEAVDKLKONTRRFAKRQLTWFRNRMNVEFIMVGEENYQOKIKRKVSDFLSSK 300
+ L EA D+LKONTRRFAKRQLTWFRNRM V F + +Y Q + +V DFL K
MTLAEASDQLKONTRRFAKRQLTWFRNRMAVSFTAITAPDYPQVVHDRVRDFLGQK 296

vaccines or diagnostics.

Example 863

64

60

124

120

184

180

244

240

A DNA sequence (GBSx0915) was identified in S.agalactiae <SEQ ID 2613> which encodes the amino
acid sequence <SEQ ID 2614>. This protein is predicted to be hflX (hflX). Analysis of this protein
sequence reveals the following:
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Posgible site: 35
>>> Seems to have an uncleavable N-term signal seq
----- Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) < succ>

bacterial outside --- Certainty=0.0000(Not Clear) < succ>

bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:BABOG6081 GB:AP001515 unknown conserved protein [Bacillus halodurans]
Identities

Query:
Shict:
Query:
Sbjct:
Query:
Shjct:
Query:
Sbjct:
Query:
Sbict:
Query:
Sbjct:
Query:

Shijct:

9

10

67

70

127

130

187

190

247

250

307

310

362

367

= 182/406 (44%), Positives = 254/406 (61%), Gaps = 12/406 (2%)

ERVILVGVELQDT - -ENFEMSMEELASLAKTAGANVVNHYYQKRDKYDSKSFIGSGKLEE
ERV LV +L + E FE S+EEL +L TA V++ QKR+ + ++IG GKL+E
ERVFLVACQLPNMTDEQFEASLEELEALTLTAQGTVIDRLTQKREAIEPATYIGRGKLDE

IKAIVEADEIDTVVVNNRLTPRONSNLEAELGVKVIDRMQLILDI FAMRARSHEGKLOVH
+ +E E D V+VN L+ Q NL LGV+VIDR QLILDIFA RA+S EGKLOV
LATKMEEQEADLVIVNGELSGSQVRNLTNRLGVRVIDRTQLILDIFAGRAKSREGKLQVE

LAQLKYMLPRLVGQGIMLSROAGGIGSRGPGESQLELNRRSIRHQISDIERQLKIVEKNR
LAQL Y+LPR+VGQG LSR GGIG+RGPGE++LE +RR IR +++DI++QLK  K+R
LAQLNYLLPRIVGOGQGLSRLGGGIGTRGPGETKLETDRRHIRKRMADIDKQLKHTVKHR

ETVRERRVDSTTFKIGLIGYTNAGKSTIMNVLTDDKQYEANELFATLDATTRKQIYLONQF
+ R RR + TF+I L+GYTNAGKST++N LT YE + LFATLD T+++ L +
DRYRARRERNQTFRIALVGYTNAGKSTLLNRLTASDSYEEDLLFATLDPMTRKMRLPSGM

QVILTDTVGFIQDLPTELVAAFKSTLEESRHVDLLFHVIDASDPNHEEHEKVVMEILKDL
+V L+DTVGFI LPT LVAAF+STLEE +H DLL HV4D S +H+ VE+L L

EVILSDTVGFINQLPTTLVAAFRSTLEEVKHADLLLHVVDRSSEQLOAHMETVSELLHQL
DMIDIPRLAIYNKMDVTEQLNATTEFP- ~ -« - NVRIAAKKQGSKDLLRRLIVDEIRHIFDE
++ L +¥YNK D + N P + ++A K+ LR++1I + +F

EVDQSQMLVVYNKAD - - -KPNLPIIPVHQONGIEMSAHKREDIQRLROMIERTLVDLETP

FSIRVHQONQAYKLYDLNKIALLDIYTFEEEYE - ~-NITGYISPKQKW 405
+ + ++ KL L 4+ 4+ ++E+ B + GY+ P W
YVTELASDEGNKLAKLRRETIMTEMKWDEDRECYQVKGYVHPNHAW 412

A related DNA sequence was identified in S.pyogenes <SEQ ID 2615> which
sequence <SEQ ID 2616>. Analysis of this protein sequence reveals the following:

Possible gite: 48

>>> Seems to have an uncleavable N-term signal seq

Final Results -----

66

69

126
129
186
189
246
249
306
309
361

366

encodes the amino acid

bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the databases:

>GP:BAB06081 GR:AP001515 unknown conserved protein [Bacillus halodurans]
Identities

Query:

Sbject:

Query:

Sbjct:

Query:

13

10

71

70

131

= 185/403 (45%), Positives = 246/403 (60%), Gaps = 6/403 (1%)

ERVILLGVEL-~ -QTTEHFDMSMTELANLAKTAGVKVMASFSQKRERYDSKTFIGSGKLDE
ERV I+ +L TEPF+ S+ EL L TA V+ +QKRE + T+IG GKLDE
ERVFLVACQLPNMTDEQFEASLEELEATL T TAQGTVIDRLTQKREATEPATY IGRGKLDE

IKAIVEADEIDAVIVNNRLTARONANLEAVLEVKVIDRMOLILDIFAMRARSHEGKLOQVH
+ +E EDVIVWN L+ Q NL L V+VIDR QLILDIFA RA+S EGKLQV
LATKMEEQEADLVIVNGELSGSQVRNLTNRLGVRVIDRTQLILDI FAGRAKSREGKLQVE

LAQLKYMLPRLVGQGIMLSRQAGGIGSRGPGESQLELNRRSIRHQIADIERQLTQVEKNR

70

69

130

129

190
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Sbhjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Shjct:
Query:

Sbijct:

130

191

190

251

250

311

310

369

370

-950-

LAQL Y+LPR+VGQG LSR GGIG+RGPGE++LE +RR IR ++ADI++QL K+R
LAQLNYLLPRIVGQGQGLSRLGGGIGTRGPGETKLETDRRHIRKRMADIDKQLKHTVKHR

QTIRDRRVGSDTFKIGLIGYTNAGKSTIMNLLTDDSHYEANELFATLDATTKQLYLENQF
R RR + TF+I L+GYTNAGKST++N LT YE + DFATLD T+4+ L +
DRYRARRERNQTFRIALVGYTNAGKSTLLNRLTASDSYEEDLLFATLDPMTRKMRLPSGM

QATLTDTVGFIQDLPTELVAAFKSTLEESKYVDLLLHVIDASDPNHSEQEKVVLNLLKEL
+ L4DTVGFI LPT LVAAF+STLEE K+ DLLLHV+D S + V LL +L
EVILSDTVGFINQLPTTLVAAFRSTLEEVKHADLLLHVVDRSSEQLOAHMETVSELLHQL

DMLNIPRLAIYNKVDIAEQ- -FTATAFPNIRISARSKDSKILLRRLIIDQIRDOFVPFRI
++ I, +YNK D I +8A ++ LR++I + D F P+
EVDQSOMLVVYNKADKPNLP I I PVHQONGIEMSAHKREDIQRLROMIERTLVDLFTPYVT

KVHQDKAYKLYDLNRVALLDHYTFDQEIE--DISGYISPKQOW 409
++ D+ KL L R ++ +D++ B + GY+ P W
ELASDEGNKLAKLRRETIMTEMKWDEDRECYQUVKGYVHPNHAW 412

An alignment of the GAS and GBS proteins is shown below.

Identities
Query:
Shjct:
Query:
Sbjct:
Query:
Shict:
Query:
Shijct:
Query:
Shjct:
Query:
Sbjct:
Query:

Sbjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

1

5

61

65

121

125

181

185

241

245

301

305

361

365

= 326/412 (79%), Positives = 375/412 (90%)

MIETKEEQERVIIVGVELQDTENFEMSMEELASTAKTAGANVVNHY YQKRDKYDSKSFIG
MIETK +QERVIL+GVELQ TE+F+MSM ELA+LAKTAG V+ + QKR++YDSK+FIG
MIETKRQQERVILLGVELQTTEHFDMSMTELANLAKTAGVKVMASFSOKRERYDSKTFIG

SGKLEEIKAIVEADEIDTVVVNNRLTPRONSNLEAELGVKVIDRMQLILDIFAMRARSHE
SGKL+EIKAIVEADEID V+VNNRLT RQN+NLEA L VKVIDRMQLILDIFAMRARSHE
SGKLDETKAIVEADEIDAVIVNNRLTARQNANLEAVLEVKVIDRMQLILDIFAMRARSHE

GKLQVHLAQLKYMLPRLVGQGIMLSROAGGIGSRGPGESQLELNRRSIRHQISDIERQLK
GKLQVHLAQLKYMLPRLVGQGIMLSROAGGIGSRGPGESQLELNRRSIRHQI+DIERQL
GKLOVHLAQLKYMLPRLVCGQGIMLSRQAGGIGSRGPGESQLELNRRSIRHQIADIERQLT

IVEKNRETVRERRVDSTTFKIGLIGYTNAGKSTIMNVLTDDKQYEANELFATLDATTKQT
VEKNR+T+R+RRV S TFKIGLIGYTNAGKSTIMN+LTDD YEANELFATLDATTRQ+
QVEKNRQTIRDRRVGSDTFKIGLIGYTNAGKSTIMNLLTDDSHYEANELFATLDATTKQL

YLQNQFQVTLTDTVGFIQDLPTELVAAFKSTLEESRHVDLLFHVIDASDPNHEEHEKVVM
YI4+NQFQ TLTDTVGFIQDLPTELVAAFKSTLEES++VDLL HVIDASDPNH E EKVV+
YLENQFQATLTDTVGFIQDLPTELVAAFKSTLEESKYVDLLLHVIDASDPNHSEQEKVVL

EILKDLDMIDIPRLAIYNKMDVTEQLNATTFPNVRIARKKQGSKDLLRRLIVDEIRHIFD
+LK+IDM++TPRIATYNK+D+ EQ AT FPN+RI+A+ + SK LLRRLI+D+IR F
NLLKELDMLNIPRLAIYNKVDIAEQFTATAFPNIRISARSKDSKILLRRLIIDQIRDQFV

EFSIRVHQNQAYKLXDLNKIALLDTYTFEEEYENITGYISPKQKWKLEEFYD 412
F I+VHQ++AYKLYDLN++ALLD YTF++E E+I+GYISPKQ+W+L++FY+
PFRIKVHQDKAYKLYDLNRVALLDHYTFDQEIEDISGYISPKQOWRLDDFYE 416

vaccines or diagnostics.

Example 864

A DNA sequence (GBSx0916) was identified in S.agalactiae <SEQ ID 2617> which encodes the amino

PCT/GB01/04789

189

250

249

310

309

368

369

60

64

120

124

180

184

240

244

300

304

360

364

acid sequence <SEQ ID 2618>, Analysis of this protein sequence reveals the following:

Possible site: 46
»>>> Seems to have no N-terminal signal sequence

Final Results -----
bacterial cytoplasm --- Certainty=0.2044 (Affirmative) < suce>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < suces
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The protein has no significant homology with any sequences in the GENPEPT database.

A related DNA sequence was identified in S.pyogenes <SEQ ID 2619> which encodes the amino acid
sequence <SEQ ID 2620>. Analysis of this protein sequence reveals the following:

Possible site: 40
>>> Seems to have no N-terminal signal sequence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.3436 (Affirmative) < succs
bacterial memnbrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0,0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities = 124/209 (59%), Positives = 150/209 (71%)

Query: 1 MIDYIDLALTYGGFTSLDKVYLEKKLDGLSKQORLDFITPPPSVINAYFAETYQKQGPEA 60
M +YIDLA TYGGFTSLD YL L DI+ QQ+L FITPPPSVINAYFAEIYQKQ P+A
Sbjct: 5 MNNY IDLAKTYGGFTSLDTNYLNHLLASLTDQOKLAFITPPPSVINAYFAETYQKQSPQA 64

Query: 61 ATDYYFDLSKALGLFPKHLSFDEEKPFIRLNLSGKSFGFAYLNDQEEASVEFSEVKEVITP 120
ATDYYF+LSKALGLF SF+EEKPF+RLNLSGK++GFAY NDQE A VFSE E P
Sbjct: 65 ATDYYFNLSKALGLFTDQPSFEEEKPFVRLNLSGKAYGFAYONDQEVALVFSEKAEPKKP 124

Query: 121 QLLLEIAQIFPQYKVYRDRSGIRMAKIDFDETESQNITPETSLLGNVLQLKKDIIKITSF 180
+L, E+ QIFPQY VY D+ ++M F++ E ++ITP+ +LL + +L I + F
Sbjct: 125 ELFFELTQIFPQYMVYEDKGQLKMOAKQFEQGECEDITPDDTLLSKIYRLANGITMLKGF 184

Query: 181 NQEELLELVKTKSGKYYYSSQGRESVIYI 209

N EEL L +T 8SG+ YY RE +IYI
Sbjct: 185 NVEELWALSQTFSGQKYYDFAQREFMIYI 213

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 865

A DNA sequence (GBSx0917) was identified in S.agalactiae <SEQ ID 2621> which encodes the amino
acid sequence <SEQ ID 2622>. Analysis of this protein sequence reveals the following:

Possible site: 16
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1060(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 9895> which encodes amino acid sequence <SEQ ID 9896>
was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB14316 GB:Z99116 similar to hypothetical proteins [Bacillus subtilis]
Identities = 156/309 (50%), Positives = 210/309 (67%), Gaps = 5/309 (1%)

Query: 1  MEIQFLGTGAGQPAKARNVSSLVLKLLDEINEVWMFDCGEGTQRQILETTIKPRKVKKIF 60
ME+ FLGTGAG PAKARNV+S+ LKLL+E  VW+FDCGE TQ QIL TTIKPRK++KIF
Sbjct: 1 MELLFLGTGAGILPAKARNVTSVALKLLEERRSVWLFDCGEATQHQILHTTIKPRKIEKIF 60

Query: 61 ITHMHGDHVFGLPGFLSSRAFQANEEQTDLDIYGPVGIKSFVMTALRTSGSRLPYRIHFH 120
ITHMHGDHEV+GLPG I SR+FQ E++ L +YGP GIK+F+ T+L + + L Y +
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Sbjct:
Query:
Sbict:
Query:
Sbjct:
Query:
Sbict:
Query:

Sbjct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2623> which encodes the amino acid

61

121

119

181

176

241

236

301

296

-952-
ITHMHGDHVYGLPGLLGSRSFQGGEDE - - LTVYGPKGIKAFIETSLAVTKTHLTYPLAIQ

EFDESSLGKIMETDKFTVYAEKLDHT I FCMGYRVVQKDLEGTLDAEALKLAGVPFGPLFG
E+E G+EDIFVA + H+ GYRV +KD+ G+L A+ LK  +P GP++
EIEE- -~GIVFEDDQFIVTAVSVIHGVEAFGYRVQEKDVPGSLKADVLKEMNIPPGPVYQ

KVKNGENVTLEDGREIIAKDYISEPKKGKVITILGDTRKTDASIRLALGADVLVHESTYG
K+K GE VTLEDGR I D++ PKKG+ + GDTR +D LA  DVLVHE+T+
KIKKGETVTLEDGRIINGNDFLEPPKKGRSVVFESGDTRVSDKLKELARDCDVLVHEATFA

KGDERIAKSHGHSTNMOAADIAKQANAKRLLLNHVSARFMGRDCWOMEEDAKT IFSNTHL
K D ++A + HST OQAA AK+A AK+L+L H+SAR+ G +++++A  +F N+
KEDRKLAYDYYHSTTEQAAVTAKEARAKQLILTHISARYQGDASLELOKEAVDVEPNSVA

VRDLEEVGI 309
D EV +
AYDFLEVNV 304

sequence <SEQ ID 2624>. Analysis of this protein sequence reveals the following:

Possible site: 16
>>> Seems to have no N-terminal signal sequence

Final Results -----

PCT/GB01/04789

118

180

175

240

235

300

295

bacterial cytoplasm --- Certainty=0.2352(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities = 253/307 (82%), Positives = 285/307 (92%)

Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
sbict:
Query:
Sbjct:
Query:

Sbjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

1

1

61

61

121

121

181

181

241

241

301

301

MEIQFLGTGAGQPAKARNVSSLVLKLLDEINEVWMFDCGEGTQRQILETTIKPRKVKKIF
ME+QFLGTGAGQPAK RNVSSL LKLLDEINEVWMFDCGEGTQRQILETTIKPRK++KIF
MELQFTL.GTGAGQPAKQRNVSSLALKLLDEINEVWMFDCGEGTQRQILETTIKPRKIRKIF

ITHMHGDHVFGLPGFLSSRAFQANEEQTDLDIYGPVGIKSFVMTALRTSGSRLPYRIHFH
ITH+HGDH+FGLPGFLSSR+FQA+EEQTDLDIYGP+GIK++V+T+L+ SG+R+PY+IHFH
ITHLHGDHIFGLPGFLSSRSFOASEEQTDLDIYGPIGIKTYVLTSLKVSGARVPYQIHFH

EFDESSLGKIMETDKFTVYAEKLDHTIFCMGYRVVQKDLEGTLDAEALKLAGVPFGPLFG
EFD+ SLGKIMETDKF VYAE+L HTIFCMGYRVVQKDLEGTLDAEALK AGVPFGPLFG
EFDDKSLGKIMETDKFEVYAERLAHTIFCMGYRVVQKDLEGTLDAEALKAARGVPFGPLFG

KVKNGENVTLEDGREIIAKDYISEPKKGKVITILGDTRKTDASIRLALCGADVLVHESTYG
K+KNG++V LEDGR I AKDYIS PKKGK+ITI+GDTRKT AS++LA ADVLVHESTYG
KIKNGQDVELEDGRLICAKDYISAPKKGKIITIIGDTRKTSASVKLAKDADVLVHESTYG

KGDERIAKSHGHSTNMOAADIAKQANAKRLLLNHVSARFMGRDCWOMEEDAKT IFSNTHL
KGDERIA++HGHSTNMQAA IA +A AKRLLLNHVSARF+GRDC QME+DA TIF N +
KGDERIARNHGHSTNMOAAQTAHEAGAKRLLLNHVSARFLGRDCRQMEKDAAT IFENVKM

VRDLEEV 307
V+DLEEV
VQDLEEV 307

vaccines or diagnostics.

60

60

120

120

180

180

240

240

300

300
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Example 866

A DNA sequence (GBSx0918) was identified in S.agalactiae <SEQ ID 2625> which encodes the amino
acid sequence <SEQ ID 2626>. This protein is predicted to be similar to ketoacyl reductase. Analysis of this

-953-

protein sequence reveals the following:

Pogsible site: 17
>>> Seemg to have no N-terminal signal sequence

Final Results -----

bacterial membrane --- Certainty=0.0000(Not Clear) « succs>
bacterial outside --- Certainty=0.0000 (Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>@P:CAB14310 GB:299116 similar to ketoacyl reductase [Bacillus subtilis]

Identities
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2627> which encodes the amino acid

3

7

61

67

121

127

181

187

241

247

= 100/253 (39%), Positives = 152/253 (59%), Gaps = 2/253 (0%)

PCT/GB01/04789

RTILITGASGGLAQAIINQLPODD-HLIVTGRSREKLEKLYGKRPNTLCLSLDITN-DNA 60

+ I ITGASGGL + I + H+4++ R +45L ++ K +I D

KRIWITGASGGLGERIAYLCAAEGAHVLLSARREDRLIEIKRKITEEWSGQCEIFPLDVG 66

VINMIEKIYGEFGQIDILINNAGFGSFKEFWDYSDEEVKDMFAVNTFATMSTARQIGHKM 120

I ++ + G ID+LINNAGFG F+ D+ +++K MF VN F  ++ + + +M

RLEDIARVRDQIGSIDVLINNAGFGIFETVLDSTLDDMKAMFDVNVEFGLIACTKAVLPQOM 126

SLVKSGHIVNIASMAGLIATSKASVYGASKFAVVGFSNALRLELAEKNVYVTSVNPGPIK 180

K GHI+NIAS AG IAT K+S+Y A+K AV+G+SNALR+EL+ +YVT+VNPGPI+

LEQKKGHI INIASQAGKIATPKSSLYSATKHAVLGYSNALRMELSGTGIYVTTVNPGPIQ 186

TGFFAQADPSGDYLASIGRFALTPEKVSKKVVS ILGKNKRELNLPFILAFAHKYYSLFPK 240

T FF+ AD GDY ++GR+ L P+ V+ ++ + + KRE+NLP ++ K Y LFP

TDFFSIADKGGDYAKNVGRWMLDPDDVAAQITAAIFTKKREINLPRIMNAGTKLYQLFPA 246

TADYFARKVFNYK 253
+ A+ K
LVEKLAGRALMKK 259

sequence <SEQ ID 2628>. Analysis of this protein sequence reveals the following:

Possible site: 18

>>> Seems to have a cleavable N-term signal seq.

Final Results -----

bacterial outside --- Certainty=0.3000(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the databases:

>GP:BAB05225 GB:AP001512 oxidoreductase [Bacillus haleodurans]

Identities
Query:
shjct:
Query:
Shijct:

Query:

1

1

56

61

116

= 107/259 (41%), Positives = 156/259 (59%), Gaps = 5/259 (1%)

MAQRIIVITGASGGLAQAIVKQLPKEDSLI -LLGRNKERLEHCYQHT -~ - - -DNKECLELD 55

M ++ I ITGAS GL + + E+4+++ L R++ERLE+ + + +D

MRKKTIFITGASSGLGRQLAIDFSWEETVLCLFARSQERLENVORIVVENGGEAHIYPVD 60

ITNPVAIEKMVAQIYQRYGRIDVLINNAGYGAFKGFEEFSAQREIADMFQVNTLASTIHFAC 115

+ +P +I++ A+ G +DVLINNAGYG F+ F + E MF+VN +

LADPQSIDRSFARAISAVGVVDVLINNAGYGVFEPFCDSQMDENERMFRVNVFGLMRATA 120

LIGQKMAEQGQOGHLINIVSMAGLIASAKSSIYSATKFALIGFSNALRLELADKGVYVTTV 175

+ M EQG GH+INI S AG IA+AKS+IYSATK A++GF+N+LR+EL  G++V+ V
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Sbhijct:
Quexry:
Sbjct:
Query:

Sbjct:

-954.-

PCT/GB01/04789

121 AVLPTMREQGSGHIINIASQAGKIATAKSAIYSATKHAVLGFTNSLRMELKGTGIHVSAY 180

176 NPGPIATKFFDOADPSGHYLESVGKFTLOPNQVAKRLVSIIGKNKRELNLPFSLAVTHQF 235

NPGPI T FFDQAD G Y V+ L P V++++V + K KRELNLP+ + +

181 NPGPIQTPFFDQADKEGAYTSKVQRIMLDPEDVSEKIVOLTKKPKRELNLPWWMNIGATA 240

236

YTLFPKLSDYLARKVEFNYK 254
Y+ P+L + IAKF K

241 YQVAPRLLELLAGKQFRQK 259

An alignment of the GAS and GBS proteins is shown below.

Identities = 155/251 (61%), Positives = 200/251 (78%)

Query:
Sbijct:
Query:
Sbjct:
Quefy:
Shjct:
Query:
Sbhjct:
Query:

Sbijct:

63

64

123

124

183

184

243

244

RTILITGASGGLAQATI INQLPODDHLIVTGRSREKLEKLYGKRPNTLCLSLDITNDNAVT
R I+ITGASGGLAQAT+ QLP++D LI+ GR++E+LE Y N CL LDITN A+
RIIVITGASGGLAQAIVKOLPKEDSLILLGRNKERLEHCYQHIDNKECLELDITNPVAIE

NMIEKIYGEFGQIDILINNAGFGSFKEFWDYSDEEVKDMFAVNTFATMSIARQIGHKMSL:
M+ +IY +G+ID+LINNAGHG+FK F ++S +E+ DMF VNT A++ A IG KM+
KMVAQIYQRYGRIDVLINNAGYCAFKGFEEFSAQEIADMFQVNTLASITHFACLIGQKMAE

VKSGHIVNIASMAGLIATSKASVYGASKFAVVGFSNALRLELAEKNVYVTSVNPGPIKTG
GH++NI SMAGLIA++K+S+Y A+KFA++GFSNALRLELA+K VYVT+VNPGPI T
QGQGHLINIVSMAGLIASAKSSIYSATKFALIGFSNALRLELADKGVYVTTVNPGPIATK

FFAQADPSGDYLASIGRFALTPEKVSKKVVSILGKNKRELNLPFILAFAHKYYSLEFPKTA
FF QADPSG YL S+G+F L P +V+K++VSI+GKNKRELNLPF LA H++Y+LFPK +
FFDOADPSGHYLESVGKFTLOPNQVAKRLVSI IGKNKRELNLPFSLAVTHQFYTLFPKLS

DYFARKVFNYK 253
DY ARKVFNYK
DYLARKVFNYK 254

62

63

122
123
182
183
242

243

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 867

A DNA sequence (GBSx0919) was identified in S.agalactiae <SEQ ID 2629> which encodes the amino
acid sequence <SEQ ID 2630>. This protein is predicted to be single-stranded-DNA-specific exonuclease

(reé}). Analysis of this protein sequence reveals the following:

Possible site: 31
>>> Seems to have no N-terminal signal sequence
INTEGRAL. Likelihood = -0.16 Transmembrane 197 - 213 ( 197 - 213}

Final Results ----~

bacterial membrane --~ Certainty=0.1065(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB14721 GB:2Z99118 similar to single-strand DNA-specific

Identities
Query:
Sbjct:
Query:

Sbijct:

1

60

59

exonuclease [Bacillus subtilis]

= 276/772 (35%), Positives = 447/772 (57%), Gaps = 45/772 (5%)

MISAKYSWVLNNQKPDAGFFEASKKE-KISFAVASLIYSRGIKTSAELHHFLOTNLENLH
M+++K W + Q+PD ++ 4+ I+ VASL+ RG T+ FL. T + +
MDLASKMRWEIL - ~-QRPDQDKVKSLTEQLHITPLVASLLVKRGFDTAESARLFLHTKDADFY

DPYLLNDMDKAVNRIRRAIENNETILVYGDYDADGMTSASIMKEALDMMGAEVQVYLPNR

‘DP+ + M +A +RI++AI E I++YGDYDADG+TS S+M L + A+V Y+P+R

DPFEMKGMKEAADRIKQATISQQEKIMIYGDYDADGVTSTSVMLHTLOKLSAQVDFYIPDR

59

58

119

118
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Query: 120
Sbjct: 119
Query: 180
Sbjct: 178
Query: 240
Sbjct: 238
Query: 300
Sbjct: 298
Query: 357
Sbjct: 358
Query: 415
Sbjct: 418
Query: 475
Sbjct: 478
Query: 535
Sbjct: 538
Query: 578
Sbijct: 598
Query: 619
Sbjct: 658
Query: 679

Sbijct: 718

-955-

FTDGYGPNQSVYKYFIEQQDVSLI ITVDNGVAGHEAITYAQNQGVDVVVTDHHSMPADLP
F +GYGPN+ ++ I+++ SLIITVD G+A A+  G+DV++TDHH +LP
FKEGYGPNEQAFRS~ IKERGFSLIITVDTGIAAVHEAKVAKE LGLDVI ITDHHEPGPELP

CAYAITHPEHPDANYPFPYLAGCGVAFKVACALLETIPTEMLDLVAIGTIADMVSLTDEN
AT+HP+ P YPF LAG GVAFK+A ALL +P E+LDL AIGTIAD+V L DEN
DVRAIVHPKQPGCTYPFKELAGVGVAFKLAHALLGELPDELLDLAAIGTIADLVPLHDEN

RIMVKAGLEVMKDSERIGLOELISLSNIDLKTLNEETIGFKIAPQLNALGRLDDPNPATE
R4+ GLE ++ + R+GL+ELI LS D+ NEET+GF++AP+LNA+GR++ +PA+
RLIATLGLERDRRTNRLGLKELIKLSGGDIGEANEETVGFQLAPRLNAVGR IEQADPAVH

LLTGFDDEESQATAQOMIDOKNEERKEIVQTIFDOQAMOMLDQ - - - TKPVQVLAKENWHPGV
LL D E++ +A IDQ N+ER+++V + D+A++M++Q + V+AK W+PGV
LLMSEDSFEAEELAAEIDQLNKERQKMVSKMTDEATEMVEQQGLDQTAIVVAKAGWNPGV

LGIVAGRILERTGQPVIVLNI - ~-EDGIAKGSARSVEALDIFQAFDQHRELFIAFGGHSGA
+GIVA ++++R +P IVL I [E GIAKGSARS+ ++F++  + R+ FGGH A
VGIVASKLVDRFYRPAIVLGIDEEKGIAKGSARSIRGFNLFESLSECRDILPHFGGHPMA

AGMTLEESKVGDLSQVLCDY ISKKQLDMSQKKTLTIDSELRFDELSLDTVRDFEKLAPFG
AGMTL+ V DL L+ + +D LR ST L+PFG
AGMTLKAEDVPDLRSRLNEIADNTLTEEDFIPVQEVDLVCGVEDITVESIAEMNMLSPFG

MDNKKPVFLLKDFKVSQARVMGQNGAHLKLKLEQDGQALDLVAFNMGSQLQEFQQAQHLE
M N KP DL+++ + R +G N H+K+ + + LD V FN G + +
MLNPKPHVLVENAVLEDVRKIGANKTHVKMT IRNESSQLDCVGFNKGELQEGIVPGSRIS

LAVTLSVNQWNGATTLOLMLEDARVDGIQLFDIRSK- -~~~ ~ ASSLPHG~-~~~==~=--=
+ +S+N+WN QLM++DA V.  QULFD+R K S+LP
IVGEMSINEWNNRKKPOLMIKDAAVSEWQLFDLRGKRTWEDTVSALPSAKRATIVSFKEDS

———————————— VPILSQEEQSKE- - - - - - -VILLTVPDHPQELKOMTQGKQFDATIYFKN
V ++S ++Q4K ++DLL P L +4+ +GK + IYF
TTLLOTEDLRREVHVISSKDOAKAFDLDGAY IVLLDPPPSL.DMLARLLEGKAPERIYFIF

EIPKNYFISGYGTRDQFASLYKTIYQFPEFDVRYKLKELSSYLHIPDILLIKMIQIFEEL
+++F+S + RD F Y o+ + FDV+ EL+ + + M ++F 4D
LNHEDHFLSTFPARDHFKWYYAFLLKRGAFDVKKHGSELAKHKGWSVET INFMTKVEFFDL

HFVTITEGIMTVNKEAEKRDISESQIYQELKETVKFQELMALGTPKEIYDFM 730
FV I G+++V  A+KRD+4+4SQ YO  ++ ++ + + + +E+ bt
GFVKIENGVLSVVSGAKKRDLTDSQTYQAKQOLMELDQKLNYSSAEELKEWL 769

A related DNA sequence was identified in S.pyogenes <SEQ ID 2631> which
sequence <SEQ ID 2632>. Analysis of this protein sequence reveals the following:

Possible gite: 31

>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -0.16 Transmembrane 220 ~ 236 ( 220 - 236)
INTEGRAL Likelihood = -0.11 Transmembrane 667 - 683 ( 667 - 683)

----- Final Resultg -----

PCT/GB01/04789

179
177
239
237
299
297
356
357
414
417
474
477
534
537
577
597
618
657
678

717

encodes the amino acid

bacterial membrane --- Certainty=0.1065(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities = 474/731 (64%), Positives = 594/731 (80%)

Query: 1
Sbhijct: 1

Query: 61

MISAKYSWVLNNQKPDAGFFEASKKEKISEAVASLIYSRGIKTSAELHHFLQTNLENLHD
MI +KYSW + ++KPD GFF+ +K + +++ A LIY RGI+T L FL +L LHD
MIKSKYSWKIKDKKPDDGFFKLAKTKGLTQTAAQLIYDRGIRTEEALDEFLTADLSQLHED

PYLINDMDKAVNRIRRATENNETILVYGDYDADGMTSASIMKEALDMMGAEVOVYL.ENRF

60

60

120
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PYLL+DM KAV RIR+AIE E IL+YGDYDADGMTSASI+KE LDMMGAE VYLPNRF
Sbjct: 61 PYLLHDMAKAVPRIRQAIEEGERILIYGDYDADGMTSASIVKETLDMMGAEPLVYLPNRF 120

Query: 121 TDGYGPNQSVYKYFIEQQODVSLIITVDNGVAGHEAITYAQNQGVDVVVTDHHSMPADLPC 180
TDGYGPNQSVYKYFIEQ+ VSLIITVDNGVAGHEAI YAQ Q VDV+VIDHHS+P +LP
Sbjct: 121 TDGYGPNQSVYKYFIEQEAVSLIITVDNGVAGHEAIRYAQEQEVDVIVIDHHSLPEELPE 180

Query: 181 AYAIIHPEHPDANYPFPYLAGCGVAFKVACALLETIPTEMLDLVAIGTIADMVSLTDENR 240
A+AITHPEHPDA+YPF +LAGCGVAFK+A ALLE++PT+ LDLVAIGTIADMVSLT ENR
Sbjct: 181 AFAITHPEHPDADYPFKHLAGCGVAFKLATALLESLPTDCLDLVAIGTIADMVSLTGENR 240

Query: 241 IMVKAGLEVMKDSERIGLQELISLSNIDLKTLNEETIGFKIAPQLNALGRLDDPNPAIEL 300
++VK GL ++K +ER+GLQEL+SLS IDL+ NE+ IGF+IAPQLNALGRLDDPNPAIEL
Sbjct: 241 VLVKNGLAMLKHTERVGLQELMSLSPIDLEHFNEDAIGFQIAPQLNALGRLDDPNPATEL 300

Query: 301 LTGFDDEESQATAQMIDQKNEERKEIVQTIFDQAMOMLDQTKPVQVLAKENWHPGVLGIV 360
LTGFDD+E+QAIA MI +KNEERK +VQ IFDQAM M+D KPVQVLA+ WHPGVLGIV
Sbjct: 301 LTGFDDQEAQATATMIKKKNEERKALVQDIFDQAMAMVDPQKPVQVLAQAGWHPGVLGIV 360

Query: 361 AGRILERTGQPVIVLNIEDGIAKGSARSVEALDIFQAFDQHRELFIAFGGHSGAAGMTLE 420
AGRI+E GQ V4VL I++G AKGSARS+EA++IF+A + RELF AFGGH+GAAGMTL
Sbjct: 361 AGRIMETIGQTVVVLTIDNGFAKGSARSLEAINIFEALNGKRELFTAFGGHAGAAGMTLP 420

Query: 421 ESKVGDLSQVLCDYISKKQLDMSQKKTLTIDSELRFDELSLDTVRDFEKLAPFGMDNKKP 480
+ LS LC ++ 4+ LD + K TLTID L D+LSLD ++ +KLAP+GMD++KP
Sbjct: 421 VDNLEALSDFLCQFVIERGLDQTAKNTLTIDERLSLDDLSLDILKSLDKLAPYGMDHOKP 480

Query: 481 VFLLKDFKVSQARVMGONGAHLKLKLEQDGQALDLVAFNMGSQLOEFQQAQHLELAVTLS 540
VF +KD +VSQAR +GQ+ +HLK K+ Q + D++AF GSQLQEF+QA LEDAVTLS
Sbjct: 481 VFYVKDIRVSQARTIGQODQSHLKFKVSQGKASFDVLAFGQGSOLOEFRQATGLELAVTLS 540

Query: 541 VNQWNGATTLOLMLEDARVDGIQLFDIRSKASSLPHGVPILSQEEQSKEVILLITVPDHPQ 600
VN WNG T+LQ ML DARVDG+QL D+R+K + +P G+P + ++ 4+ +++ +P+ +
Sbjct: 541 VNHWNGNTSLQFMLVDARVDGVQLLDLRTKTAKVPEGIPTIEEDPNARVILINDIPEDFK 600

Query: 601 ELKQMTOGKQFDAIYFKNEIPKNYFISGYGTRDQFASLYKTIYQFPEFDVRYKLKELSSY 660
+ K FDAIYFKN++ Y4+++G+G+R+QFA LYKTIYQFPEFD+R+KL ELS Y
Sbjct: 601 TWRNQFVHKDFDAIYFKNQMKHPYYLTGFGSREQFAKLYKTIYQFPEFDLRHKLTELSHY 660

Query: 661 LHIPDILLIKMIQIFEELHFVTITEGIMTVNKEAEKRDISESQIYQELKETVKFQELMAL 720
L+l  +LLIK+IQIFEEL FVTI +G+MTVN +A+KR+ISES IYQ+LKE VKFQE+MAL
Shjct: 661 LNIEKLLLIKLIQIFEELSFVTIDDGLMITVNPOAQKREISESHIVODLKELVKFOEIMAL 720

Query: 721 GTPKEIYDFMM 731

+PKE+YD+++
" Sbjct: 721 ASPKEMYDYLV 731

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaceines or diagnostics.

Example 868

A DNA sequence (GBSx0920) was identified in S.agalactiae <SEQ ID 2633> which encodes the amino
acid sequence <SEQ ID 2634>. Analysis of this protein sequence reveals the following:

Pogsible site: 13
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --~- Certainty=0.4114 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.
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No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 869
A DNA sequence (GBSx0921) was identified in S.agalactiae <SEQ ID 2635> which encodes the amino
acid sequence <SEQ ID 2636>. Analysis of this protein sequence reveals the following:

Pogsible site: 42
>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -5.10 Transmeuwbrane 15 - 31 ( 14 - 33)

————— Final Results -----

bacterial membrane --- Certainty=0.3039(Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>@P:AAABB584 GB:M18954 fructosyltransferase [Streptococcus mutans]
Identities = 67/219 (30%), Positives = 106/219 (47%), Gaps = 31/219 (14%)

Query: 1 MRPIVRKKMYKKGKFWVVAGIVT-ILGGSAILGODVKAEQAEAVTSTISEKTDSSQTISD 59
M VRKKMYKKGKFWVVA I T +L G + V+A++A + T SE + SQ +
Sbjet: 1 METKVRKKMYKKGKFWVVATITTAMLTGIGL~~SSVQADEANS-TQVSSELAERSQVQEN 57

Query: 60 TSKLTLPVNSSEAMKNSAEPLIKTAFATSVSSNPREIAATPVKIFDASSKVVVKASTAEH 119

T+ SS A +N A KT + S+NP AA V+ D ++KV+ + B
Sbjct: 58 TTA------ SSSARENQA- -~ -KTEVQETPSTNP- - -AAATVENTDQTTKVITDNAAVES 104
Query: 120 SANQTIN---SNVNQVANDSEVITQON------ STKQLPTVTYSAHVODIGW----QKSVD 166
A++T + V+4Aa + +QN +TK+ T + + G +K

Sbjct: 105 KASKTKDQAATVIKTAASTPEVGQTNEKDKAKATKEADITTPKNTIDEYGLTEQARKIAT 164

Query: 167 NATVSGTVGQEKQVEAIKLSIKAPEGITG-KLSYKTYVK 204
A ++ + +KQVEA+ + TG +++Y+ + K
Sbjct: 165 EAGINLSSLTQKQVEATNKVKLTSDAQTGHOMTYQEFDK 203

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

A related GBS gene <SEQ ID 8677> and protein <SEQ ID 8678> were also identified. Analysis of this
protein sequence reveals the following:

Lipop Possible site: -1  Crend: 5
McG: Discrim Score: 9.08
GvH: Signal Score (-7.5): -3.94
Possible site: 34
>>> Seems to have an uncleavable N-term signal seq
ALOM program count: 1 value: -5.10 threshold: 0.0
INTEGRAL Likelihood = -5.10 Transmenbrane 7 - 23 ( 6 - 25)
PERIPHERAL Likelihood = 4.03 694
modified ALOM score: 1.52

*** Reasoning Step: 3

————— Final Results ---~--
bacterial membrane --- Certainty=0.3039(Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) < succs>
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The protein has homology with the following sequences in the databases:

31.1/52.1% over 749%aa
Streptococcus mutans
EGAD|14681| levansucrase precursor Insert characterized
SP|P11701]SACB_STRMU LEVANSUCRASE  PRECURSOR (EC 2.4.1.10) (BETA-D-FRUCTOFURANOSYL
TRANSFERASE) (SUCROSE
6-FRUCTOSYL TRANSFERASE). Edit characterized
@P| 153636 |gb|ARRAB8584.1] |M18954 fructosyltransferase Insert characterized
PIR]B28551|B28551 levansucrase (EC 2.4.1.10) precursor - (strain GS-5) Insert
characterized

ORF02172 (295 - 1731 of 3138)

EGAD|14681|14686(7 - 756 of 797) levansucrase precursor {Streptococcus mutans}
SP|P11701|SACB_STRMU LEVANSUCRASE PRECURSOR (EC  2.4.1.10) (BETA-D-FRUCTOFURANOSYL
TRANSFERASE) (SUCROSE 6 -FRUCTOSYL TRANSFERASE) . GP|153636|gb|ARABS584.1| |M18954

fructosyltransferase {Streptococcus mutans} PIR|B28551|B28551 levansucrase (EC 2.4.1.10)
precursor - Streptococcus mutans (strain GS-5)

$Match = 2.9

$Identity = 31.1 %Similarity = 52.1

Matches = 83 Mismatches = 115 Conservative Sub.s = 56

132 162 192 222 252 282 312 342
LPEHLENQSYQH* PYQH* YQ* RHNHHQYLVQ*ERVOQLIQRAPCL* FQFYVSYXXXN* LXXYR* KKMYKKGKFWVVAGIV
e
METKVRKKMYKKGKFWVVATIT
10 20

372 402 432 462 492 522 552 582
TILGGSAILGODVKAEQARAVTSTISEKTDSSQTISDTSKLTLPVNSSEAMKNSAEPLIKTAFATSVSSNPRETAATPVK

[« o] =l ] R R N N L

TAM----LTGIGLSSVQADEANST -~~~ ---- QVSSELAERSQVQENTTASSSAAENQAKTEVQETPSTNP- ~ -AAATVE
30 40 50 60 70 80

612 642 663 693 705 735 783

TFDASSKVVVKASTAEHSANQTNSN- - ~-VNQVANDSEVITQON- - - -~ STKQLPTVTYSAHVQODIGW- - - -QKSVDNAT

Poeslls o ] e l= ] = ] e ] A

NTDQTTKVITDNAAVESKASKTKDQAATVTKTAASTPEVGQTNEKDKAKATKEADITTPKNTIDEYGLTEQARKIATEAG

100 110 120 130 140 150 160
813 834 882
VSGTVGQEKQVEA - - ~ IKLETKAPEG - — - = m = — o m m mmm S o s — — m e m oo o ITGKLSYKTY

ST el ] A
INLSSLTQKQVEALNKVKLTSDAQTGHOMTYQEFDKIAQTLIAQDE~ ~~~VGTLDTAYLPGENDGY I DWNVIGGYGLKPH
180 190 200 210 660 670

912 942 972 1002 1032 1062 1092 1122
VKGQGWQPSVESGQVSGTVGQSRPIEALSINLTDNLQKLYDVYYRVHVODIGWMAWAKNGAYAGTLGMSKRLEAYEVKFT

TPGQ - YQPTV — = == = = = = = = o e e e el

1152 1182 1209 1239 1269 1290 1320 1350
LKGOSVLTPTIPKEERPVLNYQVKV -~ GONGWQSNKLEGOMAGTLGESKALDG - - -VKFTLSTLKYGDILYRTHVODKGHG
I | AR I EE R RS R B I
-------- PSTPIHTDDI ISFEVSFDGHLVIKPVKVNNDSAGR I DQSRNSGGSLNVAFNVEA- - = - = - - == m oo m oo -
690 700 710 720 730 740

1641 1671 1701 1731 1761 1791 1821 1851
EI~~~~SYQTYLOKDGWKPTVLEGQLGGSIGLSKSIKAIKLNLGSTALGNIEYRTFLNGSGWQTVVNSGRESNVPNESQQ
Heloso 1 e 2o I
—————————————————————————— GGNISVKPSQKSINNTKETKKAHHVSTEKKQKKGNSFFAALLALFSAFCVSIGF
750 760 770 780 790

SEQ ID 8678 (GBS243) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 57 (lane 7; MW 94kDa).
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GBS243-His was purified as shown in Figure 208, lane 10.

Example 870

A DNA sequence (GBSx0922) was identified in S.agalactiae <SEQ ID 2637> which encodes the amino
acid sequence <SEQ ID 2638>. This protein is predicted to be adenine phosphoribosyltransferase (apt).
Analysis of this protein sequence reveals the following:

Posgible site: 59

>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -1.86 Transmembrane 6L - 77 ( 59 - 77)
INTEGRAL Likelihood -0.64 Transmembrane 137 - 153 { 137 - 153)

U

————— Final Results -~-~---

bacterial membrane --- Certainty=0.1744 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAC46040 GB:U86377 adenine phosphoribosyltransferase; Apt
[Bacillus subtilis]
Identities = 110/170 (64%), Positives = 135/170 (78%)

Query: 1 MDLNNYTASIENYPQEGITFRDISPLMADGKAYSYAVREIVQYAADKDIDMIVGPEARGF 60
MDL Y+ + +YP+EG+ F+DI+ IM G Y YA +IV+YA +K ID++VGPEARGF
Sbjct: 1 MDLKQYVTIVPDYPKEGVQFKDITTLMDKGDVYRYATDQIVEYAKEKQIDLVVGPEARGE 60

Query: 61 IVGCPVAYALGIGFAPVRKPGKLPREVISADYEKEYGLDTLTMHADATIKPGQRVLIVDDL: 120
I+GCPVAYALG+GFAPVRK GKLPREVI DY EYG D LT+H DATKPGQRVLI DDL
Sbjct: 61 IIGCPVAYALGVGFAPVRKEGKLPREVIKVDYGLEYGKDVLTIHKDAIKPGQRVLITDDL 120

Query: 121 LATGGTVKATIEMIEKLGGVVAGCAFLVELDGLNGRKAIEGYDTKVLMNF 170
LATGGT++ATI+++E+LGGVVAG AFL+EL I+GR +E YD IM +
Sbjct: 121 LATGGTIEATIKLVEELGGVVAGIAFLIELSYLDGRNKLEDYDILTIMKY 170
A related DNA sequence was identified in S.pyogenes <SEQ ID 2639> which encodes the amino acid
sequence <SEQ ID 2640>. Analysis of this protein sequence reveals the following:

Possible site: 40
>>> Seems to have a cleavable N-~term signal seq.

————— Final Results -----

bacterial outside --- Certainty= 0.300 (Affirmative) < succs
bacterial membrane --- Certainty= 0.000(Not Clear) < succs>
bacterial cytoplasm --- Certainty= 0.000(Not Clear) < succs

The protein has homology with the following sequences in the databases:

1GB:799120 similar to opine catabolism [Bacillus sub... 231 le-59
>GP:CAB15253 GB:Z99120 similar to opine catabolism [Bacillus subtilis]

Score = 231 bits (583), Expect = le-59
Identities = 138/363 (38%), Positives = 212/363 (58%), Gaps = 11/363 (3%)

Query: 5 ITIGAGIVGSTAAYYLQOSGOKEVTIFDHGQ-GQATKAAAGT ISPWFSKRRNKVWYRMART, 63
I+GAGI+G++ AY+L ++G + VI+ D + GQAT AAAGI+ PW S+RRN+ WY++A+
Sbict: 6 IVGAGILGASTAYHLAKTGAR~VIVIDRKEPGQATDAAAGIVCPWLSQRRNODWYQLAKG 64

Query: 64 GADFYQQLINDLKEDGFATDFYQONGIYVLKKQEEKLRDLYELALARKVESPIIGELATIK 123
GA +Y+ LI+ L++DG + Y++ G + KLi + EA R+ ++P IG++
Sbjet: 65 GARYYKDLIHQLEKDGESDTGYKRVGAISIHTDASKLDKMEERAYKRREDAPEIGDITRI, 124

Query: 124 NRKELGNDFKGLIGFDNCLYASGAARVEGAALCETLLKAS---GYPVIRQKVILKQQG-- 178
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Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:

Sbict:

125

179

185

236

245

295

305

355

365

-960-

+ E F L ++ SGAARV G ALC +LL A+ G VI+ +L +
SASETKKLFPILADGYESVHISGAARVNGRALCRSLLSAAEKRGATVIKGNASLLFENGT

~SGYEIAGHYF -~ - DQVILAAGAWLPDLLRPLGYQVDVRPQKGQLLDYDVHHI ISDTYPVV
+G + F D VI+ AGAW ++L+PLG V QK Q++ +++ + ++PVV
VIGVQTDTKQFAADAVIVTAGAWANEILKPLEGIHFQVSFQKAQIMHFEMTDADTGSWPVV

MPEGEIDLIPFNQGKISVGTSHENDKGY - DLEPDWQVLKKLEMOALTYLPLLKEATQKTC
MP + ++ F+ G+I G +HEND G DL ++  +AL P L +A
MPPSDQYILSFDNGRIVAGATHENDAGLDDLRVTAGGOHEVLSKALAVAPGLADARARVET

RVGIRAYTSDYSPFYGQVSGLKNLYTASGLGSSGLTVGPLIGYELAQLLLGHEGLLTPSD
RVGR +T + P GV ++ LY A+GLGH+SCGLT+GP +G ELA+I+LG + L S
RVGFRPFTPGFLPVVGAVPNVOCLYAANGLGASGLTMGPFLGAELAKLVLGKQTELDLSP

YSp 357
YP
YDP 367

An alignment of the GAS and GBS proteins is shown below.

Identities

Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

SEQ ID 2638 (GBS419) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 79 (lane 6; MW 22.6kDa). It was also expressed in E.coli as a GST-fusion

61

61

121

121

= 150/172 (87%), Positives = 161/172 (93%)

MDLNNYIASIENYPQEGITFRDISPLMADGKAYSYAVREIVQYAADKDIDMIVGPEARGF
MDL NYIASI++YP+ GITFRDISPLMADGKAYSYA+REI QYA DKDIDM+VGPEARGF
MDLTNYIASIKDYPKAGITFRDISPLMADGKAYSYAIREIAQYACDKDIDMVVGPEARGF

IVGCPVAYALGIGFAPVRKPGKLPREVISADYEKEYGLDTLTMHADATIKPGQRVLIVDDL
I+GCPVA LGIGFAPVRKPGKLPR+V+SADYEKEYGLDTLTMHADAIKPGQRVLIVDDL
I IGCPVAVELGIGFAPVRKPGKLPRDVVSADYEKEYGLDTLTMHADATKPGORVLIVDDL

LATGGTVKATIEMIEKLGGVVAGCAFLVELDGLNGRKAIEGYDTKVLMNFPG 172
LATGGTVKATIEMIEKLGG+VAGCAFL+EL+GLNGR AI YD KVLM FPG
LATGGTVKATIEMIEKLGGIVAGCAFLIELEGINGRHAIRNYDYKVLMQFPG 172

PCT/GB01/04789

184
235
244
294
304
354

364

60
60
120

120

product. SDS-PAGE analysis of total cell extract is shown in Figure 172 (lane 4; MW 47.5kDa).

GBS419-GST was purified as shown in Figure 219, lane 6-8.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example

A DNA sequence (GBSx0923) was identified in S.agalactiae <SEQ ID 2641> which encodes the amino

871

acid sequence <SEQ ID 2642>. Analysis of this protein sequence reveals the following:

Possible site: 29
>>> Seems to have no N-terminal signal sequence

Final Results =-----

bacterial cytoplasm --- Certainty=0.0847 (Affirmative) < suces
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear} < succs

The protein has homology with the following sequences in the GENPEPT database.

>@GP:BAAL1244 GB:D78182 ORF2 [Streptococcus mutans)

Identities

Query:

1

= 140/225 (62%), Positives = 178/225 (78%)

MTYLEQYQSGQLTLPSALFFHFKSIFKTADDFLVWQFFYLONTTNLSDLTPSRIATSLDK
M++L+ Y+8G 1, LPSAL FH+K IF ADDFLVWQFFY ONTT + D+ S+IAT++ K

60
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Sbjct:
Query:
Sbjct:
Query:
Sbijet:
Query:

Sbhijct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2643> which encodes the amino acid

1

-961-

PCT/GB01/04789

MSFLQHYKSGNLVLPSALLFHYKDIFSNADDFLVWOFFYFONTTKMEDIATSQIATAIGK 60

61 TVADINRSISNLTSQGLLDVKTIELNHEIEIIFDTSPVFAKLDKLFEEDNQVITDNKTSD 120

TV +4+NRS+SNL SQ LLD+KTIEL+ E E++FD + KLD L ++ 4+ o+

61 TVPEVNRSVSNLISQELLDMKTIELDGESEVLFDATLALKKLDDLLTAADETTVSSSKGT 120

121 SNRLKDLVGDFERELGRLLSPFELEDLOKTLOEDQTDPDIVRAALREAVFNGKTSWNYIN 180

SN LKDLV DFERELGR+LSPFELEDLQKT+ +D+TDPD+VR+ALREAVENGKT+WNYT

121 SNALKDLVEDFERELGRMLSPFELEDLOKTVSDDKTDPDLVRSALREAVENGKTNWNYIQ 180

181

181

ATILRNWRREGLTTLRQIEERKQAREDNQMKDLATSDDFKNAMNLW 225

ATLRNWRREG++TLRQ+EER++ RE ++ +SDDF +AMNLW

AILRNWRREGISTLRQVEERRKEREQANPANVTVSDDFLSAMNLW 225

sequence <SEQ ID 2644>. Analysis of this protein sequence reveals the following:

Posgible site: 57

>>> Seems to have a cleavable N-term signal seq.

Final Results -----

bacterial outside --- Certainty=0.3000(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) .< succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases:

>GP:BAAl11244 GB:D78182 ORF2 [Streptococcus mutans]

Identities

Query:
Sbjct:
Query:
Shjct:
Query:
Sbijct:
Query:

Shjct:

61

61

120

121

180

181

= 154/228 (67%), Positives = 188/228 (81%), Gaps = 1/228 (0%

)

MSFLEHYKSGNLVIPSALLFHYKDLFKSSDDFLVWQFFYLONTTKRDDLAPSQIAHALGK 60

MSFL+HYKSGNLV+PSALLFHYKD+F ++DDFLVWQFFY ONTTK +D+A SQIA A+GK
MSFLOHYKSGNLVLPSALLFHYKDIFSNADDFLVWQFFYFONTTKMEDIATSQIATAIGK

SVADINKIISSLTNQGLLDMRTIELTGEIEIIFDASPVLAKLDOLFVSQTATEIDKQE-T
+V ++N+ +S+L +Q LLDM+TIEL GE E++FDA+ L KLD L + T + + T
TVPEVNRSVSNLISQELLDMKTIELDGESEVLFDATLALKKLDDLLTAADETTVSSSKGT

PNHFKRLVDEFERELGRFLSPFELEDLEKTLRDDKTDPDLIREALKEAVFNGKTNWKYTIQ
N K LV++FERELGR LSPFELEDL+KT+ DDKTDPDL+R AL+EAVENGKTNW YIQ
SNALKDLVEDFERELGRMLS PFELEDLQKTVSDDKTDPDLVRSALREAVFNGKTNWNYIQ

AILRNWRKEGIVNLRQVEERRRVREGEDLSQVTISEDFLSAMNLWSDS 227
AILRNWR+EGI LRQVEERR+ RE + + VT+S+DFLSAMNLWSDS
ATLRNWRREGISTLRQVEERRKEREQANPANVTVSDDFLSAMNLWSDS 228

An alignment of the GAS and GBS proteins is shown below.

60

118

120

179

180

Identities = 144/225 (64%), Positives = 179/225 (79%), Gaps = 1/225 (0%)

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbijct:

1

1

61

61

121

120

181

180

MIYLEQYQSGQLTLPSALFFHFKSIFKTADDFLVWQFFYLONTTNLSDLTPSRIATSLDK 60

M++LE Y+SG L +PSAL FH+K +FK++DDFLVWQFFYLONTT DL PS+IA +L K

MSFLEHYKSGNLVIPSALLFHYKDLFKSSDDFLVWQFFYLONTTKRDDLAPSQIAHALGK 60

TVADINRSISNLTSQGLLDVKTIELNHEIEI IFDTSPVFAKLDKLFEEDNQVITIDNKTSD 120

+VADIN+ IS+LT+QGLLD++TIEL EIEIIFD SPV AKLD+LF ID K

SVADINKIISSLTNQGLLDMRTIELTGEIEIIFDASPVLAKLDQLFVSQTATEID-KQET 119

SNRLKDLVGDFERELGRLLSPFELEDLQKTLOEDQTDPDIVRAALREAVFNGKTSWNYIN 180

N K LV +FERELGR LSPFELEDL+KTL++D+TDPD++R AL+EAVFNGKT+W YI

PNHFKRLVDEFERELGRFLSPFELEDLEKTLRDDKTDPDLIREALKEAVFNGKTNWKYIQ 179

AILRNWRREGLITLRQIEERKQAREDNQMKDLAISDDFKNAMNLW 225
AILRNWR+EG+ LRQ4+EER++ RE 4+ + IS+DF +AMNLW
AILRNWRKEGIVNLRQVEERRRVREGEDLSQVTISEDFLSAMNLW 224
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Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example §72

A DNA sequence (GBSx0924) was identified in S.agalactiae <SEQ ID 2645> which encodes the amino
acid sequence <SEQ ID 2646>. Analysis of this protein sequence reveals the following:

Possible site: 47
>»> Seems to have no N-terminal signal sequence

Final Resultg -----

bacterial cytoplasm --- Certainty=0.1617 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAA11245 GB:D78182 ORF3 [Streptococcus mutans]
Identities = 134/226 (59%), Positives = 170/226 (74%)

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:

Sbjct:

2 DLQLSKRLOKVANYVPKGARLLDVGSDHAYLPIFLLOMGYCDFATAGEVVNGPYQSALKN 61
++ LS RLO+VA++VPKGARLLDVGSDHAYLPI+LL+ G DFA+AGE++ GPY+SA+ N
7 EVSLSHRLOEVASFVPKGARLLDVGSDHAYLPIYLLEQGLIDFAVAGEIIKGPYESAVAN 66

62 VSEHGLTSKIDVRLANGLSAFEEADNIDTITICGMGGRLIADILNNDIDKLQHVKTLVLQ 121
V+E GL+ +I VRLA+GL+A + D+ID ITICGMGGRLIADIL DKL VK L+LQ
67 VNESGLSGQIAVRLADGLAALNDNDDIDLITICGMGGRLIADILAAGSDKLNSVKQLILQ 126

122 PNNREDDLRKWLAANDFEIVAEDILTENDKRYEILVVKHGHMNLTAKELRFGPFLLSNNT 181
PNN EDDLR WL ANDF I AE ++ + K YEILVV+ G + L+ K+LRFGPFL +
127 PNNCEDDLRSWLVANDFMIKAEKMVKDRHKYYEILVVEKGKITLSDKDLRFGPFLRQERS 186

182 TVFKEKWONELNKLTFALNSIPNSKMEERAILEDKIQDIKEVLDES 227
++FKE+W+ EL KL AL +P K + L° KI+ I+EVL ES
187 SIFKERWRKELAKLELALTRVPAKKKADNMFLSTKIEQIREVLYES 232

A related DNA sequence was identified in S.pyogenes <SEQ ID 2647> which encodes the amino acid

sequence <SEQ ID 2648>. Analysis of this protein sequence reveals the following:

Possible gite: 47
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.0803 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000 (Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities = 145/224 (64%), Posgitives = 173/224 (76%)

Query:
Sbjct:
Query:
Sbjct:
Query:
gbhict:

Query:

1 MDLQLSKRLOKVANYVPKGARLLDVGSDHAYLPIFLLOMGYCDFAIAGEVVNGPYQSALK 60
MD QLS RIL, +VA YVPKG +LLDVGSDHAYLPIFL++ ATAGEVV GPY+SALK
1 MDSQLSNRLAQVAAYVPKGVKLLDVGSDHAYLPIFLVETNQISAATAGEVVRGPYESALK 60

61 NVSEHGLTSKIDVRLANGLSAFEEADNIDTITICGMGGRLIADILNNDIDKLQHVKTLVL 120
NV++ GL I VRLANGL+AFEEAD++ ITICGMGGRLIADIL +KLQ ++ LVL
61 NVTQSGLAEHIQVRLANGLAAFEEADDVTAITICGMGGRLIADILEAGKEKLQGIERLVL 120

121 QPNNREDDLRKWLAANDFEIVAEDILTENDKRYEILVVKHGHMNLTAKELRFGPFLLSNN 180
QPNNREDDLR WL+ N F+IVAE I+ ENDK YEI+V +HG L+A ELRFGP+L
121 QPNNREDDLRAWLSVNAFKIVAETIMAENDKYYEITVAEHGEKALSATELRFGPYLSQEK 180

181 TTVFKEKWQNELNKLTFALNSIPNSKMEERAILEDKIQDIKEVL 224
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+ VFKEKWQ E++KL +AL+ IP K +ER +L KIQ IKEV+
SVVFKEKWQREMDKLAYALSCIPEEKTQERQLLLTKIQQIKEVI 224

PCT/GB01/04789

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 873

A DNA sequence (GBSx0925) was identified in S.agalactiae <SEQ ID 2649> which encodes the amino
acid sequence <SEQ 1D 2650>. Analysis of this protein sequence reveals the following:

Possible si
>>> Seems t

————— Final

te: 54
o have no N-terminal signal sequence

Results ~----
bacterial cytoplasm --- Certainty=0.3245(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 9893> which encodes amino acid sequence <SEQ ID 9894>
was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>EP:BAAL124
Identities

Query: 2
Sbject: 1
Query: 62
Sbjct: 61
Query: 122
Sbjct: 121
Query: 182
Sbjct: 181
Query: 242

Sbjct: 241

6 GB:D78182 ORF4 [Streptococcus mutans]
= 187/262 (71%), Positives = 224/262 (85%)

MKARELIDVYETYCPQELSMEGDISGLQIGSLDKEIKTVMVALDVRETTVAEATERQVDL
MKA ++1 YE YCPQ+LS+EGDISGLQIG+LDKEIK +M+ALDVRETTVAEAIE++VDL
MKASQIIKRYEAYCPQDLSLEGDISGLOIGTLDKEIKRLMIALDVRETTVAEATEKKVDL

LIVKHAPIFRPLKDLVATPONKIYIDLLKSDIAVYVSHTNIDIVPNGLNDWFCELLDIQY
LIVKHAPTFRPLK+LV T QN IY +I4+K DIAVYVSHTNIDIVP+GLNDWEC+LLDI+
LIVKHAPIFRPLKNLVETAQNHIYFNLIKHDIAVYVSHINIDIVPDGLNDWFCDLLDIKN

PDILSETSNGYGIGRIGDIRPQSFEFFAWKIKDVFGLDSVRLVSYDKSNPEIQRVAICGG
ILS + + YGIGR+GDI P SFE A K+K +F LDSVRLVSY ++NP I R+AICGG
RRILSPSKDDYGIGRVGDISPLSFEDLAKKVKKIFNLDSVRLVSYGENNPLISRIAICGG

SGOSFYKEAIAKGADVFVTGDIYYHTAQEMITNGLLAIDPGHHIEVLFVSKIATMIEQWK
SGQSFY+EA+ KGA V++TGDIYYHTAQEM+TNGLLA+DPGHHIEVLEFV K+A + W
SGQSFYQRALTKGAQVYITGDIYYRTAQEMLTNGLLALDPGHHIEVLFVRKLAEKFQTWS

LEKGWDISVLESKAPTNPFYHM 263
++ WDI++LES+ TNPFYH+
CQENWDITILESQVNTNPFYHL 262

A related DNA sequence was identified in S.pyogenes <SEQ ID 2651> which
sequence <SEQ ID 2652>. Analysis of this protein sequence reveals the following:

Possible gi

te: 53

>>> Seems to have no N-terminal signal sequence

————— Final

61

60

121
120
181
180
241

240

encodes the amino acid

Results -----
bacterial cytoplasm --- Certainty=0.1804 (Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
pacterial outside --- Certainty=0.0000 (Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities

Query: 2

= 169/262 (64%), Positives = 214/262 (81%)

MKARELIDVYETYCPQELSMEGDISGLQIGSLDKEIKTVMVALDVRETTVAEATERQVDL
MKA+ LID YE +CP +LSMEGD+ GLQ+GSLDK+I+ VM+ LD+RE+TVAEAI+ +VDL

61
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Sbjct:
Query:
Sbjct:
Query:
Sbhjct:
Query:
Shijct:
Query:

Shijct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

62

63

122

123

182

183

242

243

-964-
MKAKTLIDAYEAFCPLDLSMEGDVKGLOMGSLDKDIRKVMITLDIRESTVAEAIKNEVDL

LIVKHAPIFRPLKDLVATPONKIYIDLLKSDIAVYVSHTNIDIVPNGLNDWFCELLDIQY
+I KHAPIF+PLKDLV++PQ I +DL+K DI+VYVSHTNIDIVE GLNDWEC+LL+I+
IITKHAPIFKPLKDLVSSPQRDILLDLVKHDISVYVSHTNIDIVPGGLNDWFCDLLEIKE

PDILSETSNGYGIGRIGDIRPQSFEFFAWKIKDVFGLDSVRLVSYDKSNPEIQRVAICGG
LSET G+GIGRIG ++ Q+ E A K+K VF LD+VRL+ YDK NP I ++AICGG
ATYLSETKEGFGIGRIGTVKEQALEELASKVKRVFDLDTVRLIRYDKENPLISKIALCGG

SGQSFYKEATAKGADVFVTGDIYYHTAQEMITNGLLATDPGHHIEVLFVSKIATMIEQWK
SG FY++A+ KGADV++TGDIYYHTAQEM+T GL A+DPGHHIEVLF K+ ++ WK
SGGEFYQDAVQKGADVY ITGDIYYHTAQEMLTEGLFAVDPGHHIEVLFTEKLKEKLQGWK

LEKGWDISVLESKAPTNPFYHM 263
E GWD+S++ SKA TNPF H+
EENGWDVSIISSKASTNPFSHL 264

vaccines or diagnostics.

Example 874

A DNA sequence (GBSx0926) was identified in S.agalactiae <SEQ ID 2653> which encodes the amino
acid sequence <SEQ ID 2654>. This protein is predicted to be (). Analysis of this protein sequence reveals

the following:

Possible site: 41
>>> Seems to have a cleavable N-term signal seq.

Final Results -----

PCT/GB01/04789

62

121

122

181

182

241

242

bacterial outside --- Certainty=0.3000(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear} < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAB15253 GB:299120 similar to opine catabolism [Bacillus subtilis]
Identities = 148/368 (40%), Positives = 211/368 (57%), Gaps = 13/368 (3%)

Query:
Sbjct:
Query:
Sbhjct:
Query:
Sbhict:
Query:
Sbjct:
Query:
Sbhjct:
Query:
sbjct:

Query:

1

1

60

60

120

120

176

179

231

239

290

299

350

MKKIATIGAGAVGATLAYYLSKEKDIQVTVFDYGV-GQATKAAAGI ISPWFSKRRNKAWY
MK I+GAG +GA+ AY+L+K +VTV D GQAT AAAGI+ PW S+RRN+ WY
MKSYIIVGAGILGASTAYHLAKT-GARVTVIDRKEPGOATDAAAGIVCPWLSQRRNQDWY

RMARLGADFYSKLVTDLOKDGFETKFYQQTGVFLLKKDESQLESLFALADKRRLESPLIG
++A+ GA +Y L+ L+KDG Y++ G + D S+DL+ + A KRR ++P IG
QLAKGGARYYKDLIHQLEKDGESDTGYKRVGAISIHTDASKLDKMEERAYKRREDAPEIG

DLQILNKSEANTHFPEL-DGYEQLLYASGGARVEGADLTRILLEAS - - -GVNVIKDEVHF
D+ L+ SE FP L DGYE ++ SG ARV G L R LL A+ G VIK
DITRLSASETKKLFPILADGYES-VHISGAARVNGRALCRSLLSAAEKRGATVIKGNASL

————— TITDNGFRVQGIDFDKLVLASGAWLAKILDEHNYQVDVR PQKGQLRDYYFSNINT
T+T + D +++ +GBAW +IL V OK Q+ + ++ +T
LFENGTVTGVQTDTKQFAADAVIVTAGAWANEILKPLGIHFQVSFQKAQIMHFEMTDADT

GKYPVVMPEGELDI IPFDNGKVSVGASHENDMAF -DLNIDFKVLDKFEEQAIGYFPQLKK
G +PVVMP + I+ FDNG++ GA+HEND DL + + +A+ PL
GSWPVVMPPSDQYILSFDNGRIVAGATHENDAGLDDLRVIAGGQHEVLSKALAVAPGLAD

ADTTSERVGIRAYTSDFSPFFGPVPCMEGAYAASGLGSTGLTVGPLIGYELCQLILNKEN
A RVGR +T F P G VP ++G YAR+GLGH+GLT+GP +G EL +L+L K+
AAAVETRVGFRPFTPEFLPVVGAVPNVOGLYAANGLGASCLTMGPFLGAELAKLVLGKQT

QLNLEDYD 357

59

59

119

119

175

178

230

238

289

298

349

358
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+L+L YD
Sbjct: 359 ELDLSPYD 366
A related DNA sequence was identified in S.pyogenes <SEQ ID 2655> which encodes the amino acid
5 sequence <SEQ ID 2656>. Analysis of this protein sequence reveals the following:

Possible site: 40
>>> Seems to have a cleavable N-term signal seq.

~~~~~ Final Results --~---

10 bacterial outside --- Certainty=0.3000(Affirmative) < succ»
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

15 Identities = 211/360 (58%), Positives = 262/360 (72%)

Query: 3 KIAIIGAGAVGATLAYYLSKEKDIQVITVFDYGVGQATKARAGIISPWFSKRRNKAWYRMA 62
KIAIIGAG VG+T AYYL + +VT+FD+G GQATKAAAGIISPWFSKRRNK WYRMA

0 Sbict: 2 KIAIIGAGIVGSTAAYYLORSGOKEVTIFDHGQGOATKAAAGI TSPWFSKRRNKVWYRMA 61

2

Query: 63 RLGADFYSKLVTDLQKDGFETKFYQQOTGVFLLKKDESQLESLFALADKRRLESPLIGDLQ 122
RLGADFY +L+ DL++DGF T FYQQ G+++LKK E +L L+ LA R++ESP+IG+HL

Sbjct: 62 RLGADFYQQLINDLKEDGFATDFYQONGIYVLKKQEEKLRDLYELALARKVESPIIGELA 121

25 Query: 123 ILNKSEANTHFPELDGYEQLLYASGGARVEGADLTRILLEASGVNVIKDEVHFTITDNGF 182
IN+ E F L G++ LYASG ARVEGA L LL+ASG VI+ +V +G+
Sbjct: 122 IKNRKELGNDFKGLIGFDNCLYASGAARVEGAALCETLLKASGYPVIRQKVTLKQQGSGY 181

Query: 183 RVQGIDFDKLVLASGAWLAKILDEHNYQVDVRPQKGQURDYYFSNINTGKYPVVMPEGEL 242
30 + G FD+++LA+GAWL +L YQVDVRPQKGQL DY +I + YPVVMPEGE+
Sbhjct: 182 EIAGHYFDQVILAAGAWLPDLLRPLGYQVDVRPQKGQLLDYDVHHIISDTYPVVMPEGEI 241

Query: 243 DIIPFDNGKVSVGASHENDMAFDLNIDFKVLDKFEEQAIGYFPQLKKADTTSERVGIRAY 302
D+IPF+ GK+SVG SHEND +DL D++VL K E QA+ Y P LK+A + RVGIRAY
35 Sbjct: 242 DLIPFNQGKISVGTSHENDKGYDLEPDWQVLKKLEMQALTYLPLLKEATQKTCRVGIRAY 301

Query: 303 TSDFSPFFGPVPCMEGAYAASGLGSTGLTVGPLIGYELCOLILNKENQLNLEDYDITKYV 362

TSD+SPF+G V. ++ Y ASGLGS+GLTVGPLIGYEL QI+L E L DY Y+
Sbjct: 302 TSDYSPFYGQVSGLKNLYTASGLGSSGLTVGPLIGYELAQLLLGHEGLLTPSDYSPEPYL 361
40

55

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for
vaccines or diagnostics.
A related GBS gene <SEQ ID 8679> and protein <SEQ ID 8680> were also identified. Analysis of this
protein sequence reveals the following:
45 Lipop Possible site: -1  Crend: 2
McG: Discrim Score: 4.44
GvH: Signal Score (~7.5): 0.81
Possible site: 41
>>> Seemg to have a cleavable N-term signal seq.
50 ALOM program count: 0 value:  7.32 threshold: 0.0
PERIPHERAL Likelihood = 7.32 153
modified ALOM score: -~1.96
*%* Reagoning Step: 3
————— Final Results -----
bacterial outside --- Certainty=0.3000(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

60
The protein has homology with the following sequences in the databases:
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45.2/62.7% over l1l63aa
Bacillus subtilis
EGAD|109026| hypothetical protein Insert characterized
SP|O32159IYURR_BACSU HYPOTHETICAL 39.4 KDA OXIDOREDUCTASE IN HOM-MRGA INTERGENIC REGION.
Insert characterized ’
GP| 2635760 |emb|CAB15253.1| 299120 similar to opine catabolism Insert characterized
PIR|A70019|A70019 opine catabolism homolog yurR - Insert characterized

ORF02167 (301 - 792 of 1161)

EGAD|109026|BS3258(1 - 164 of 372) hypothetical protein {Bacillus subtilis}
SP|032159 | YURR_BACSU HYPOTHETICAL 39.4 KDA OXIDOREDUCTASE IN HOM-MRGA INTERGENIC REGION.
GP|2635760 |enb|CAB15253.1]|Z99120 similar to opine catabolism {Bacillus subtilis]
PIR|A70019|A70019 opine catabolism homolog yurR - Bacillus subtilis

%Match = 16.6

$Identity = 45.2 %Similarity = 62.7

Matches = 75 Mismatches = 58 Conservative Sub.s = 29

228 258 288 318 348 378 435
SYYD*AVET*KRLGYFSFRE*SSNKSLLPYVGAIMKKIAI IGAGAVGATLAYYLSKEKDIQVTVFDYGV-GQATKAAAGT

Pl b et =0 HHHE

MKSYIIVGAGILGASTAYHLAKT-GARVIVIDRKEPGQATDAAAGI
10 20 30 40

465 ' 495 525 555 585 615 645 675
ISPWFSKRRNKAWYRMARLGADFYSKLVIDLQKDGFETKFYQOTGVFLLKKDESQLESLFALADKRRLESPLIGDLQILN

TS L USRI U 1A NISLANC LN LY L
60 70 80 390 100 110 120

705 732 762 792 822 852 882 912
KSEANTHFPEL-DGYEQLLYASGGARVEGADLTRILXEASGVNVIKDESHFTITDKWLSCSRN* F+* TCLASGAPAS*IL

[T ==t b s I

ASETKKLFPILADGYE-SVHISGAARVNGRALCRSLLSAAEKRGATVIKGNASLLFENGTVIGVQTDTKQFAADAVIVTA
140 150 160 170 180 190 200

SEQ ID 8680 (GBS290) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 57 (lane 6; MW 22kDa). It was also expressed in E.coli as a' GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 77 (lane 4; MW 47kDa).

GBS290-GST was purified as shown in Figure 226, lane 9.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 875
A DNA sequence (GBSx0927) was identified in S.agalactiae <SEQ ID 2657> which encodes the amino
acid sequence <SEQ ID 2658>. Analysis of this protein sequence reveals the following:

Possible site: 20
>>> Seems to have no N-terminal signal seguence
INTEGRATL Likelihood = -2.18 Transmembrane 38 - 54 ( 36 - 54)

----- Final Results -----

bacterial mewbrane --- Certainty=0.1871(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAD19913 GB:AF105113 glucose-l-phosphate thymidylyl transferase
[Streptococcus pneumoniael
Identities = 262/289 (90%), Positives = 276/289 (94%)
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Query: 1

Sbjct: 1

Quexry: 61
Sbjct: 61
Query: 121
Sbjct: 121
Query: 181
Sbict: 181
Query: 241

Sbjct: 241

-967-

MKGIILAGGSGTRLYPLTRAASKQLMPIYDKPMIYYPLSVLMLAGIKEILIISTPODLPR
MKGIILAGGSGTRLYPLTRAASKQLMP+YDKPMIYYPLS LMLAGIK+ILIISTPODLPR
MKGIILAGGSGTRLYPLTRAASKQLMPVYDKPMIYYPLSTLMLAGIKDILITISTPODLPR

FEDMLGDGSELGISLSYAEQPSPDGLAQAFI IGEDFIGDDHVALVLGDNIYHGPGLSAML
F+D+L DGSE GI LSYAEQPSPDGLAQAF+IGE+FIGDD VAL+LGDNIYHGPGLS ML
FKDLLLDGSEFGIKLSYAEQPSPDGLAQAFLIGEEFIGDDSVALILGDNIYHGPGLSTML

QRAASKESGATVFGYQVKDPERFGVVEFDTDMNATSIEEKPAQPKSNYAVTGLYFYDNDV
Q+AA KE GATVF?YQVKDPERFGVVEFDTDMNAISIEEKP P+SNYAVTGLYFYDNDV
QKAAKKEKGATVFGYQVKDPERFGVVEFDTDMNAISIEEKPEYPRSNYAVTGLYFYDNDV

VEIAKNIKPSPRGELEITDVNKAYLDRGDLSVELMGRGFAWLDTGTHESLLEAAQYIETV
VEIAK IKPS RGELEITDVNKAYL+RGDLSVELMGRGFAWLDTGTHESLLEA+QYIETV
VEIAKQIKPSARGELEITDVNKAYLNRGDLSVELMGRGFAWLDTGTHESLLEASQYIETV

QRMONVQVANLEETIAYRMGY ITREQVLELAQPLKKNEYGQYLLRLIGEA 289
QRMONVQVANLEEIL+YRMGYI+RE VLELAQPLKKNEYG+YLLRLIGEA
ORMONVQVANLEEI SYRMGY ISREDVLELAQPLKKNEYGRYLLRLIGEA 289

A related DNA sequence was identified in S.pyogenes <SEQ ID 2659> which
sequence <SEQ ID 2660>. Analysis of this protein sequence reveals the following:

Pogsible site: 20
>>> Seemg to have no N-terminal signal sequence

————— Final Results -----

RGD motif:

The protein has

>GP:ARC6953
Identities

Query: 1

Sbjct: 1

Query: 61
Sbjct: 61
Query: 121
Sbjct: 121
Query: 181
Sbjct: 181
Query: 241

Sbhjct: 241

PCT/GB01/04789

60

120
120
180
180
240

240

encodes the amino acid

bacterial cytoplasm --- Certainty=0.1585(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
207-209

homology with the following sequences in the databases:

8 GB:AF057294 Cps23f0 [Streptococcus pneumoniae]
= 263/289 (91%), Positives = 276/289 (95%)

MKGIILAGGSGTRLYPLTRAASKQLMPIYDKPMIYYPLSTLMLAGIKDVLIISTPODLPR
MKGIILAGGSGTRLYPLTRAASKQLMP+YDKPMIYYPLSTLMLAGI+D+LIISTPQDLPR
MKGIILAGGSGTRLYPLTRAASKQIMPVYDKPMIYYPLSTLMLAGIRDILTIISTPODLPR

FEELLGDGSEFGISLSYKEQPSPDGLAQAFI IGEEFIGDDRVALILGDNIYHGNGLTKMD
F+ELL DGSEFGI LSY EQPSPDGLAQAFIIGEEFIGDD VALILGDNIYHG GL+ ML
FKELLODGSEFGIKLSYARQPSPDGLAQAFI IGEEF IGDDSVALILGDNIYHGPGLSTML

QKAAAKEKGATVFGYQVKDPERFGVVEFDENMNAISIEEKPEVPKSHFAVTGLYFYDNDV
QKAA KEKGATVFGY VKDPERFGVVEFDENMNAISIEEKPE P+S++AVIGLYFYDNDV
QKAAKKEKGATVFGYHVKDPERFGVVEFDENMNATSIEEKPEYPRSNYAVTGLYFYDNDV

VEIAKNIKPSARGELEITDVNKAYLERGDLSVELMGRGFAWLDTGTHESLLEAAQYIETV
VEIAK+IKPS RGELEITDVNKAYL+RGDLSVELMGRGFAWLDIGTHESLLEA+QYIETV
VEIAKSIKPSPRGELEITDVNKAYLDRGDLSVELMGRGFAWLDTGTHESLLEASQYIETV

QRLONAQVANLEEIAYRMGY I SKEDVHKLAQSLKKNEYGQYLLRLIGEA 289
OR+QON QVANLEETAYRMGYIS+EDV LAQSLKKNEYGQYLLRLIGEA
QRMONVQVANLEEIAYRMGY ISREDVLALAQSLKKNEYGQYLLRLIGEA 289

An alignment of the GAS and GBS proteins is shown below.

Identities = 257/289 (88%), Positives = 274/289 (93%)

Query: 1
Sbjct: 1

Query: 61

MKGIILAGGSGTRLYPLTRAASKQLMPIYDKPMIYYPLSVLMLAGIKEILIISTPQDLPR
MKGIILAGGSGTRLYPLTRAASKQLMPTIYDKPMIYYPLS LMLAGIK++LILSTPQDLPR
MKGIILAGGSGTRLYPLTRAASKQILMPIYDKPMIYYPLSTLMLAGIKDVLIISTPQDLPR

FEDMLGDGSELGISLSYAEQPSPDGLAQAFI IGEDFIGDDHVALVLGDNI YHGPGLSAML

60

120

120

180

180

240

240

60

60

120
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FE++LGDGSE GISLSY EQPSPDGLAQAFIIGE+FIGDD VAL+LGDNIYHG GL+ ML
Sbjct: 61 FEELLGDGSEFGISLSYKEQPSPDGLAQAFIIGEEFIGDDRVALILGDNIYHGNGLTKML 120

Query: 121 QRAASKESGATVFGYQVKDPERFGVVEFDTDMNAISIEEKPAQPKSNYAVTGLYFYDNDV 180
Q+AA+KE GATVFGYQVKDPERFGVVEFD +MNAISIEEKP PKS++AVTIGLYFYDNDV
Sbjct: 121 QKARAKEKGATVFGYQVKDPERFGVVEFDENMNAISIEEKPEVPKSHFAVTGLYFYDNDV 180
Query: 181 VEIAKNIKPSPRGELEITDVNKAYLDRGDLSVELMGRGFAWLDTGTHESLLEAAQYIETV 240
VEIAKNIKPS RGELEITDVNKAYL+RGDLSVELMGRGFAWLDTGTHESLLEAAQYIETV
Sbjct: 181 VEIAKNIKPSARGELEITDVNKAYLERGDLSVELMGRGFAWLDTGTHESLLEAAQYIETV 240
Query: 241 QRMONVQVANLEEIAYRMGYITREQVLELAQPLKKNEYGQYLLRLIGEA 289

QR+QN QVANLEEIAYRMGYI++E V +LAQ LKKNEYGQYLLRLIGEA
Sbjct: 241 QRLONAQVANLEEIAYRMGYISKEDVHKLAQSLKKNEYGQYLLRLIGEA 289

There is also homology to SEQ ID 858.

SEQ ID 2658 (GBS296) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 43 (lane 5; MW 35.4kDa).

GBS296-His was purified as shown in Figure 203, lane 7.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 876
A DNA sequence (GBSx0929) was identified in S.agalactiae <SEQ ID 2661> which encodes the amino

‘acid sequence <SEQ ID 2662>, Analysis of this protein sequence reveals the following:

Possible site: 18
>>> Seems to have no N-terminal signal segquence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2635(Affirmative) < suces>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 877

A DNA sequence (GBSx0930) was identified in S.agalactiae <SEQ ID 2663> which encodes the amino
acid sequence <SEQ ID 2664>. This protein is predicted to be unnamed protein product. Analysis of this
protein sequence reveals the following:

Possible site: 56
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1868 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

A related DNA sequence was identified in S.pyogenes <SEQ ID 2665> which encodes the amino acid
sequence <SEQ ID 2666>. Analysis of this protein sequence reveals the following:
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Possible site: 30
>>> Seems to have no N-terminal signal sequence

----- Final Results -----

5 bacterial cytoplasm --- Certainty=0.2818(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>

bacterial outside --- Certainty=0.0000(Not Clear) < succs>

RGD motif: 29-31

10
The protein has homology with the following sequences in the databases:
>GP:ARC69539 GB:AF057294 Cps23fP [Streptococcus pneumoniae]
Identities = 168/197 (85%), Positives = 183/197 (92%)
15 Query: 1  MTETFFDKPLACREIKEIPGLLEFDIPVRGDNRGWFKENFOKEKMLPIGFPERFFEEGKL 60

MT+ FF K LA R+++ IPG+LEFDIPV GDNRGWFKENFQKEKMLP+GFPE FF EGKL
Sbjet: 1 MTDNFFGKTLAARKVEATPGMLEFDIPVHGDNRGWFKENFOKEKML.PLGFPESFFAEGKL 60

Query: 61 QNNVSFSRQHVLRGLHAEPWDKYISVADDGKVLGAWVDLREGETFGNVYQTVIDASKGMF 120
20 ) ONNVSFSR++VLRGLHAEPWDKYISVAD GKVLG+WVDLREGETFGN YQTVIDASKGHF
Shijct: 61  QNNVSFSRKNVLRGLHAEPWDKYISVADGGKVLGSWVDLREGETFGNTYQTVIDASKGIF 120

Query: 121 VPRGVANGFQVLSETVSYSYLVNDYWALDLKPKYAFVNYADPSLGITWENLAAAEVSEAD 180
} VPRGVANGFQVLS+TVSYSYLVNDYWAL+LKPKYAFVNYADPSLGI WEN+A AEVSEAD
25 Sbjct: 121 VPRGVANGFQVLSDTVSYSYLVNDYWALELKPKYAFVNYADPSLGIEWENIAEAEVSEAD 180

Query: 181 KNHPLLSDVKPLKPKDL 197
K+HPLL DVKPLK +DL
Sbjct: 181 KHHPLLKDVKPLKKEDL 197
30

An alignment of the GAS and GBS proteins is shown below.

Identities = 157/197 (79%), Positives = 180/197 (90%)

Query: 1 MTEQFFDKELTCRPIEAIPGLLEFDIPVRGDNRGWFKENFOKEKMIPL.GFPESFFEADKL 60
35 MTE FFDK L CR I+ IPGLLEFDIPVRGDNRGWFKENFQKEKM+P+GFPE FFE KL
Sbjct: 1 MTETFFDKPLACREIKEIPGLLEFDIPVRGDNRGWFKENFOKEKMLPIGFPERFFEEGKL 60

Query: 61 QNNISFNKKNTLRGLHAEPWDKYVSIADEGRVIGTWVDLREGDSFGNVYQTIIDASKGIF 120
QNN+SF++++ LRGLHAEPWDKY+S+AD+G+V+G WVDLREG++FGNVYQT+IDASKG+F
40 Sbjct: 61 QNNVSFSRQHVLRGLHAEPWDKYISVADDGKVLGAWVDLREGETFGNVYQTVIDASKGME 120

Query: 121 VPRGVANGFQVLSDKAAYTYLVNDYWALELKPKYAFVNYADPNLGIQWENLEEAEVSEAD 180
VPRGVANGFQVLS+ +Y+YLVNDYWAL+LKPKYAFVNYADP+LGI WENL AEVSEAD
Sbjct: 121 VPRGVANGFQVLSETVSYSYLVNDYWALDLKPKYAFVNYADPSLGITWENLAAARVSEAD 180
45
Query: 181 KNHPLLKDVKPLKKEDL 197
KNHPLL DVKPLK +DL
Sbjct: 181 KNHPLLSDVKPLKPKDL 197

50  Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 878

A DNA sequence (GBSx0931) was identified in S.agalactiae <SEQ ID 2667> which encodes the amino
acid sequence <SEQ ID 2668>. Analysis of this protein sequence reveals the following:

55 Possible site: 14
>>> Seems to have no N-terminal signal sequence

----- Final Results ---~--
bacterial cytoplasm --- Certainty=0.3019 (Affirmative) < succs
60 bacterial membrane --- Certainty=0.0000{Not Clear) < succ>
bacterial outside --- Certainty=0.0000 (Not Clear) < succs
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The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for
vaccines or diagnostics.

Example 879

A DNA sequence (GBSx0932) was identified in S.agalactiae <SEQ ID 2669> which encodes the amino
acid sequence <SEQ ID 2670>. Analysis of this protein sequence reveals the following:

Possible site: 37
»>> Seems to have an uncleavable N-term signal seq

----- Final Results -----

bacterial membrane ---~ Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 880

A DNA sequence (GBSx0933) was identified in S.agalactiae <SEQ ID 2671> which encodes the amino
acid sequence <SEQ ID 2672>. Analysis of this protein sequence reveals the following:

Possible site: 38
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.0957(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

A related GBS nucleic acid sequence <SEQ ID 9367> which encodes amino acid sequence <SEQ ID 9368>
was also identified.

The protein is similar to the dTDP-glucose-4,6-dehydratase from S.mutans:

>GP:BAR11249 GB:D78182 dTDP-glucose-4,6-dehydratase [Streptococcus mutans]
Identities = 290/310 (93%), Positives = 304/310 (97%)

Query: 1 MTYAGNRANIEATILGDRVELVVGDIADAELVDKLAAKADATVHYAAESHNDNSLNDPSPF 60
+TYAGN AN+E ILGDRVELVVGDIAD+ELVDKLAAKADAIVHYAAESHNDNSL DPSPF
Sbjct: 39 LTYAGNHANLEEILGDRVELVVGDIADSELVDKLAAKADAIVHYAAESHNDNSLKDPSPF 98

Query: 61 IHTNFIGTYTLLEAARKYDIRFHHVSTDEVYGDLPLREDLPGNGEGPGEKFTAETKYNPS 120
I+TNF+GTYTLLEAARKYDIRFHHVSTDEVYGDLPLREDLPG+GEGPCGEKFTAETKYNPS
Sbjct: 99 IYTINFVGTYTLLEAARKYDIRFHHVSTDEVYGDLPLREDLPGHGEGPGEKFTAETKYNPS 158

Query: 121 SPYSSTKAASDLIVKAWVRSFGVKATISNCSNNYGPYQHIEKFIPRQITNILAGIKPKLY 180
SPYSSTKAASDLIVKAWVRSFGVKATISNCSNNYGPYQHIEKFIPRQITNIL+GIKPKLY
Sbjct: 159 SPYSSTKAASDLIVKAWVRSFGVKATISNCSNNYGPYQHIEKFIPRQITNILSGIKPKLY 218

Query: 181 GEGKNVRDWIHTNDHSTGVWAILTKGRIGETYLIGADGEKNNKEVLELILEKMGQPKDAY 240
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Sbjct: 219
Query: 241
Sbijct: 279
Query: 301

Sbjct: 339

-971-

GEGKNVRDWIHTNDHSTGVWAILTKGRIGETYLIGADGEKNNKEVLELILEKM QPKDAY
GEGKNVRDWIHTNDHSTGVWAILTKGRIGETYLIGADGEKNNKEVLELILEKMSQPKDAY

DHVTDRAGHDLRYAIDSTKLREELGWEPQFTNFSEGLEET INWYTENQDWWKAEKEAVEA
DHVTDRAGHDLRYAIDSTKLREELGW+PQFTINF EGLE+TI WYTE++DWWKAEKEAVEA
DHVTDRAGHDLRYAIDSTKLREELGWKPQFTNFEEGLEDT IKWY TEHEDWAWKAEKEAVEA

NYAKTQEVIN 310
NYAKTQ+++N
NYAKTQKILN 348

A related DNA sequence was identified in S.pyogenes <SEQ ID 2673> which
sequence <SEQ ID 2674>. Analysis of this protein sequence reveals the following:

Possible si
>>> Seems €

te: 40
o have no N-terminal signal sequence

————— Final Results -----

PCT/GB01/04789

278
300

338

encodes the amino acid

bacterial cytoplasm --- Certainty=0.1150(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities
Query: 1
Sbject: 37
Query: 61
Sbjct: 97
Query: 121
Sbjct: 157
Query: 181
sbjct: 217
Query: 241
sbjct: 277
Query: 301

sbijct: 337

= 300/309 (97%), Positives = 303/309 (97%)

MTYAGNRANIEAILGDRVELVVGDIADAELVDKLAAKADATVHYAAESHNDNSLNDPSPF
+TYAGNRANIEAILGDRVELVVGDIADAELVDKLAAK DATVHYAAESHNDNSL DPSPF
LTYAGNRANIEAILGDRVELVVGDIADAELVDKLAAKTDAIVHYAAESHNDNSLEDPSPF

IHTNFIGTYTLLEAARKYDIRFHHVSTDEVYGDLPLREDLPGNGEGPGEKFTAETKYNPS
IHTNFIGTYTLLEAARKYDIRFHHVSTDEVYGDLPLREDLPG GEGPGEKFTAETKYNPS
IHTNFIGTYTLLEAARKYDIRFHHVSTDEVYGDLPLREDLPGQGEGPGEKFTAETKYNPS

SPYSSTKAASDLIVKAWVRSFGVKATISNCSNNYGPYQHIEKFIPRQITNILAGIKPKLY
SPYSSTKAASDLIVKAWVRSFGVKATISNCSNNYGPYQOHIEKFIPROITNILAGTIKPKLY
SPYSSTKAASDLIVKAWVRSFGVKATISNCSNNYGPYQHIEKFIPRQITNILAGIKPKLY

GEGKNVRDWIHTNDHSTGVWAILTKGRIGETYLIGADGEKNNKEVLELILEKMGQPKDAY
GEGKNVRDWIHTNDHSTGVWAILTKGRIGETYLIGADGEKNNKEVLELILEKMGQPKDAY
GEGKNVRDWIHTNDHSTGVWAILTKGRIGETYLIGADGEKNNKEVLELILEKMGQPKDAY

DHVTDRAGHDLRYAIDSTKLREELGWEPQFTNFSEGLEETINWY TENQDWWKAEKEAVEA
DHVTDRAGHDLRYAIDSTKLREELGWEPQFTNFSEGLEETI WYTEN+ WWKAEK+AVEA
DHVTDRAGHDLRYAIDSTKLREELGWEPQF TNFSEGLEETIKWYTENETWAKAEKDAVEA

NYAKTQEVI 309
YAKTQEVI
KYAKTQEVI 345

60

120

156

180

216

240

276

300

336

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 881

A DNA sequence (GBSx0935) was identified in S.agalactiae <SEQ 1D 2675> which encodes the amino
acid sequence <SEQ ID 2676>. Analysis of this protein sequence reveals the following:

Possible site: 36
>>> Seems to have a cleavable N-term signal seq.

----- Final Resultg ~----
bacterial outside --- Certainty=0.3000(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>

bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs
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The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 882
A DNA sequence (GBSx0936) was identified in S.agalactiae <SEQ ID 2677> which encodes the amino
acid sequence <SEQ ID 2678>. Analysis of this protein sequence reveals the following:

Possible site: 35

>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood =-~15.55 Transmembrane 13 - 29 ( 3 - 40)

————— Final Results -~---

bacterial membrane --~ Certainty=0.7220(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The proiein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 883

A DNA sequence (GBSx0937) was identified in S.agalactiae <SEQ ID 2679> which encodes the amino
acid sequence <SEQ ID 2680>. Analysis of this protein sequence reveals the following:

Possible site: 15
>>> Seems to have no N-terminal signal sequence

————— Final Results ---~-

bacterial cytoplasm --- Certainty=0.2882(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has no significant homology with any sequences in the GENPEPT database.
No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 884

A DNA sequence (GBSx0938) was identified in S.agalactiae <SEQ ID 2681> which encodes the amino
acid sequence <SEQ ID 2682>. This protein is predicted to be hyaluronate lyase. Analysis of this protein
sequence reveals the following:

Possible site: 30
>>> Seems to have a cleavable N-term signal seq.

————— Final Results ---~--
bacterial outside --- Certainty=0.3000(Affirmative) < succs
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A related DNA sequence was identified in S,pyogenes <SEQ ID 2683> which encodes the amino acid

-973-
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

sequence <SEQ ID 2684>. Analysis of this protein sequence reveals the following:

Possible site: 46
>>> Seems to have a cleavable N-term signal seq.

A related sequence was also identified in GAS <SEQ ID 9099> which encodes the amino acid sequence

Final Results -----

bacterial outside --- Certainty=0.3000(Affirmative) < suc
bacterial membrane --- Certainty=0.0000(Not Clear) < succ»
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

<SEQ ID 9100>. Analysis of this protein sequence reveals the following:

Possible cleavage site: 23
>>> Seems to have a cleavable N-term signal seq.

Final Results -----

bacterial outside --- Certainty= 0.300 (Affirmative) < suc
bacterial membrane --- Certainty= 0.000(Not Clear) < succs
bacterial cytoplasm --- Certainty= 0.000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities = 359/771 (46%), Positives = 492/771 (63%), Gaps = 50/771 (6%

Query:
Sbijct:
Query:
Sbijct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:

Query:

307

65

365

118

420

175

474

235

532

295

581

355

641

415

700

475

760

535

820

PNAT-~GSTTVKISDKSGKIIKEVPLSVTASTEDNFTKLLDKWNDVT IGNHVYDTNDSNM
PN T + T+ +D K+++ +D +T+LLD4WN + GN YD + +M
PNNTYFQTQTLTTTDSEKKVVQP- - -~~~ QOKDYYTELLDQWNS T IAGNDAYDKTNPDM

QKLNQKLDETNAKNIEAIKL:- - - - - DSNRTFLWKDLDNLNNSAQLTATYRRLEDLAKQIT
+ K E +A+NI IK NRT+LW+ + + SA +T TYR +E +AKQIT
VTFHNKA-EKDAQNT - - IKSYQGPDHENRTYLWEHAKDYSASANITKTYRNIEKIAKQIT

NPHSTIYKNEKAIRTVKESLAWLHONFYNVNKDI--~--- EGSANWWDFEIGVPRSITGT
NP 8 Y++ KAI VEK+ +A+++++ YN++++ E NWW +EIG PR+I T
NPESCYYQDSKATAIVKDGMAFMYEHAYNLDRENHQTTGKENKENWWVYEIGTPRAINNT

LALMYNYFTDAEIKTYTDPIEHFVPDAGFFRKTLVN - - PFKALGGNLVDMGRVKIIEGLL
L+IMY YFT EI YT PIE FVPD FR N PF+A GNL+DMGRVK+I G+L

LSLMYPYFTQEEILKYTAPIEKFVPDPTRFRVRAANFSPFEANSGNLIDMGRVKLISGIL
RKDNTIIEKTSHSLKNLFTTATKAEGFYADGSYIDHT -~ ~==m=n=--~ NVAYTGAYGNVL
RKD+ I T +++ +FT + GFY DGS IDH +AYTGAYGNVL

RKDDLEISDTIKAIEKVFTLVDEGNGFYQDGSLIDHVVINAQSPLYKKGIAYTGAYGNVL

IDGLTQLLPIIQETDYKISNQELDMVYKWINQSFLPLIVKGELMDMSRGRSISREAASSH
IDGL+QL+PIIQ+T I ++ +Y WIN SF P+IV+GE+MDM+RGRSISR A SH
IDGLSQLIPIIQKTKSPIKADKMATIYHWINHSFFPI IVRGEMMDMTRGRSISRFNAQSH

AAAVEVLRGFLRLANMSNEERNLDLKSTIKTIITS-NKFYNVFNNLKSYSDIANMNKLLN
A +E LR LR+A+MS E L, LK+ IKT++T N FYNV++NLK+Y DI M +LL+
VAGIEALRAILRIADMSEEPHRLALKTRIKTLVTQGNAFYNVYDNLKTYEDIKLMKELLS

DSTVATKPLKSNLSTFNSMDRLAYYNAEKDFGFALSLHSKRTLNYEGMNDENTRGWYTGD
D++V + L S +++FNSMD+LA YN + DF F LS+ S RT NYE MN+EN GW+T D
DTSVPVOKLDSYVASFNSMDKLALYNNKHDFAFGLSMFSNRTONYEAMNNENLHGWETSD

GMFYLYNSDQOSHY SNHFWPTVNPYKMAGTTEKDAKREDTTKDFMSKHSKDAKEKTGQVTG
GMFYLYN+D HYS ++W TVNPY++ GTTE + K + T + + K ++ G +TIG
GMFYLYNNDLGHY SENYWATVNPYRLPGTTETEQKPLEGTPE - - - -NIKTNYQQOVG-MTG

ASD- - FVGSVKLNDHFALAAMDFTNWDRTLTAQKGWV ILNDK I VFLGSNIKNTNGIGNVS

PCT/GB01/04789

o>

C>

)

364

117

419

174

473

234

531

294

580

354

640

414

699

474

759

534

819

589

877



WO 02/34771 PCT/GB01/04789
-974-

SD FV S KLN+ ALAAM FTNW+++LT KGW IL +KI+F+GSNIKN +
Sbjct: 590 LSDDAFVASKKLNNTSALAAMTFTNWNKSLTLNKGWFILGNKIIFVGSNIKNQSS-HKAY 648

Query: 878 TTIDQRKDDSKTPYTTYVNGKTVDLKQASSQQOFTDTKSVFLESKEPGRNIGYIFFKNSTI 937
: TTI+QRK++ K PY +YVN + VDL FT+TKS+FLES +P +NIGY FFK +T+
Sbjct: 649 TTIEQRKENQKYPYCSYVNNQPVDLNN-QLVDFTNTKSIFLESDDPAQNIGYYFFKPTTL 707
Query: 938 DIERKEQTGTWNSINRTSKNTSI~--VSNPFITISQKHDNKGDSYDYMMVPNIDRTSFDK 994
I+ QTG W +I K+ VSN FITI Q H GD Y YMM+PN+ R F+
Sbjct: 708 SISKALQTGKWONIKADDKSPEAIKEVSNTFITIMONHTODGDRYAYMMLPNMTRQEFET 767
Query: 995 ILANSKEVELLENSSKQQVIYDKNSQTWAVIKHDNQESLINNQFKMNKAGLY 1045

+ +4++LLEN+ K +YD +8Q VI + + ++ +N ++ G Y
Skjct: 768 YISKLDIDLLENNDKLAAVYDHDSQOMHVIHYGKKATMFSNH-NLSHQGFY 817

SEQ ID 2682 (GBS89) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 6 (lane 3; MW 118kDa).

The His-fusion protein was purified as shown in Figure 190, lane 4.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 885

A DNA sequence (GBSx0939) was identified in S.agalactiae <SEQ ID 2685> which encodes the amino
acid sequence <SEQ ID 2686>. This protein is predicted to be mutator mutt protein. Analysis of this protein
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sequence reveals the following:

Possible site: 42
>>> Seems to have no N-terminal signal sequence

Final Results -----

. bacterial cytoplasm --- Certainty=0.3781(Affirmative) < succs>
bacterial membrane --~ Certainty=0.0000(Not Clear) < succs>
bacterial outgide --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAAL1250 GB:D78182 MutX [Streptococcus mutans]

Identities
, Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjet:

A related DNA sequence was identified in S.pyogenes <SEQ 1D 2687> which encodes the amino acid

1

61

61

121

121

= 132/160 (82%), Positives = 146/160 (90%), Gaps = 1/160 (0%

MTKLATICYIDNGKELLLLHRNKKENDVHEGKWISVGGKLEAGETPDECAKREILEETHL
M KLATICYIDNG+ELLL+HRNKK NDVHEGKWISVGGKLE GE+PDECA+REI EETHL
MIKLATICYIDNGRELLLMHRNKKPNDVHEGKWISVGGKLEKGESPDECARREIFEETHL

TVKKMDFKGVITFPEFTPGHDWYTYVFKVIDYEGELISDDESREGTLEWVPYDQVLSKPT
VK+MDFKG+ITFP+FTPGHDWYTYVFKV D+EG LISD +SREGTLEWVPY+QVL+KPT
IVKOMDFKGIITFPDFTRPGHDWYTYVFKVRDFEGRLI SDKDSREGTLEWVPYNQVLTKPT

WQGDYEIFKWILEDVPFFSAKFVYDEHONLIEKTVNEYEK 160
W+GDYEIFKWILED PFFSAKFVY E Q L++K V FYEK
WEGDYEIFKWILEDAPFFSAKFVYQE-QKLVDKHVIFYEK 159

sequence <SEQ ID 2688>. Analysis of this protein sequence reveals the following:

Possible site: 42
>>> Seems to have no N-terminal signal sequence

Final Results -----

bacterial cytoplasm --- Certainty=0.3399 (Affirmative) < su
bacterial membrane --- Certainty=0.0000(Not Clear) < succ

)

60
60
120

120

CC>
>
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bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities = 131/158 (82%), Positives = 146/158 (91%)

Query: 1 MTKLATICYIDNGKELLLLHRNKKENDVHEGKWISVGGKLEAGETPDECAKREILEETHL 60
MT+LATICYIDNG LLLLHRNKKENDVH+GKWISVGGKLEAGETPDECA+REILEETHL
Sbjct: 1  MTQLATICYIDNGDSLLLLHRNKKENDVHKGKWISVGGKLEAGETPDECARREILEETHL 60

Query: 61 TVKKMDFKGVITFPEFTPGHDWYTYVFKVTDYEGELISDDESREGTLEWVPYDQVLSKPT 120
TV +M FKG+ITFPEFTPGHDWYTYVFKVT +EG+LISD+ESREGTLEWVPYDQVL KPT
Sbjct: 61 TVTEMAFKGIITFPEFTPGHDWYTYVFKVIGFEGDLISDEESREGTLEWVPYDQVLEKPT 120

Query: 121 WQGDYEIFKWILEDVPFFSAKFVYDEHONLIEKTVNEY 158
W+GDY+IFKWILED FFSAKF YD++ L4+K+V FY
Sbjct: 121 WEGDYDIFKWILEDRSFFSAKFTYDQONNQLMDKSVIFY 158

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 886

A DNA sequence (GBSx0940) was identified in S.agalactiae <SEQ ID 2689> which encodes the amino
acid sequence <SEQ ID 2690>. This protein is predicted to be MutT/nudix family protein. Analysis of this

protein sequence reveals the following;:

Possible site: 28
>>> Seems to have no N-terminal signal segquence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.1901 (Affirmative) < succs>
bacterial membrane --- Certainty=0.0000 (Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAF11817 GB:AEQ02059 MutT/nudix family protein [Deinococcus radiocdurans]
Identities = 40/135 (29%), Pogitives = 62/135 (45%), Gaps = 3/135 (2%)

Query: 22 FGVRVSALIIENQKLLLIYAPHLDKYY-LPGGALQVGEDSNKAVAREVLEEIGLHSQVGD 80
F R + + +++ +DL + ++ LPGGA+Q GE 8 A RE EE GL + V
Sbjct: 33 FQTRATLICVODNRLLTCWDERFPDFFALPGGAVQTGESSAAAAQREWHEETGLRADVTR 92

Query: 81 LAYITENQFNIKRHHYHSVEFLYFVNLLGQAPESIKEGTHKRHFVWLPIKELTKIDCNPN 140
A +E F+ =+ H F+ VLGt P ++ + H FWL + L P
Sbjct: 93 CA-TLERFFHWEGRERHEFGFFFRVELTGELPATVLDNPHV-FFRWLAVDALDDHTLYPR 150

Query: 141 FLAQDLIEWPGHVVH 155
+ QL G +H
Sbhjct: 151 CVPQLLRLPAGEIGH 165

A related DNA sequence was identified in S.pyogenes <SEQ ID 2691> which encodes the amino acid

sequence <SEQ ID 2692>. Analysis of this protein sequence reveals the following:

Possible site: 55
>>> Seemg to have no N-terminal signal sequence

----- Final Results -----

bacterial cytoplasm --- Certainty=0.3832(Affirmative) < suces
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.
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Identities = 33/80 (41%), Positives = 50/80 (62%), Gaps = 1/80 (1%)

Query: 29 LIIENQKLLLIYAPHLDKYYLPGGALQVGEDSNKAVAREVLEEIGLHSQVGDLAYIIENQ 88
LI+ NK L D+YY GG VGE +++ V RE LEE+G+ ++V LA+++EN
Sbjct: 1 LIVRNGKNFLTRDAD-DQYYTIGGTSLVGEKTHETVLRETLEEVGIRAKVNQLAFMVENH 59

Query: 89 FNIKRHHYHSVEFLYFVNLL: 108
F+I1 +H++EF Y V+ L
Sbjct: 60 FDIDDVFWHNIEFHYLVSPL 79

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 887

A DNA sequence (GBSx0941) was identified in S.agalactiae <SEQ ID 2693> which encodes the amino
acid sequence <SEQ ID 2694>, This protein is predicted to be unnamed protein product. Analysis of this
protein sequence reveals the following:

Possible site: 26
>>> Seems to have no N-terminal signal sequence

INTEGRAL Likelihood =-12.95 Transmembrane 24 - 40 ( 17 - 48)
INTEGRAL Likelihood =-11.09 Transmenbrane 88 - 104 ( 82 - 112)
INTEGRAL Likelihood = -9.39 Transmembrane 294 -~ 310 ( 276 - 315)
INTEGRAL Likelihood = -8.07 Transmembrane 242 - 258 ( 236 - 262)
INTEGRAL Likelihood = -7.86 Transmenbrane 50 - 66 ( 43 - 74)
INTEGRAL Likelihood = -3.13 Transmembrane 337 - 353 ( 332 - 355)
INTEGRAL Likelihood = -2.23 Transmembrane 185 - 201 ( 182 - 202)
INTEGRAL Likelihood = -1.38 Transmembrane 269 -~ 285 ( 267 - 285)
————— Final Results -----
bacterial membrane --- Certainty=0.6180(Affirmative) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

A related DNA sequence was identified in S.pyogenes <SEQ ID 2695> which encodes the amino acid
sequence <SEQ ID 2696>. Analysis of this protein sequence reveals the following:

Possible site: 26
>>> Seems to have no N-terminal signal sequence

INTEGRAL Likelihood = -9.71 Transmembrane 88 - 104 85 - 112)
INTEGRAL Likelihood = -9.29 Transmembrane 24 - 40 21 - 72)
INTEGRAL Likelihood = -8.92 Transmenbrane 47 - 63 a1 - 72)
INTEGRAL Likelihood = -7.59 Transmembrane 243 - 259 237 - 266)

(
(
(
(
INTEGRAL Likelihood = -6.10 Transmembrane 181 - 197 ( 178 - 203)
(
(
(

INTEGRAL Likelihood = -5.47 Transmembrane 278 - 294 273 - 310)
INTEGRAL Likelihood = -3.88 Transmembrane 338 - 354 331 ~ 368)
INTEGRAL Likelihood = -1.59 Transmembrane 297 - 313 297 - 314)
————— Final Results -----
bacterial memnbrane --- Certainty=0.4885(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases:

>@P:AAD00285 GB:U78604 putative membrane protein [Streptococcus mutans]
Identities = 244/382 (63%), Positives = 310/382 (80%), Gaps = 3/382 (0%)

Query: 12 SLFYKWFLNNQATMALVITLLAFLTIFVFTKISFLFMPVISFFAVIMLPLVISTILYYLT 71
S F+KWFL+N+ L++ DL FL I VFTKIS +F P++SF AVIMLPLVIS +LYYL
Sbjct: 17 SWFFKWFLDNKTVTVLLVLLLVFLDILVFTKISSIFKPLLSFLAVIMLPLVISALLYYLL 76

Query: 72 KPLVDLINHLGPNRTTSIFIVFGLITLLFVWAISGFVEMVQTQLTSFIEDLPKYVGKVNE 131
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KP+VD I G +R +I IVF +I L VW I+ F PM+ OQLTSFI4+ LP YV V+
Sbjct: 77 KPIVDFIEIRGTSRVMAITIVFVIIAGLLVWGIANFFPMLNEQLTSFIKYLPSYVRSVDA 136

Query: 132 EANKLLENEWLVSYKPQLODMLTHTSQKALDYAQSFSKNAIDWAGNFAGATARITVAIII 191
5 + +KLL N+ L S++PQ+++ +T+ SQKA+DYA+ FSK A+ WAGNFA IAR+TVAIII
Sbjct: 137 QVSKLLRNDLLASFRPQIENAVINFSQKAVDYAEPFSKGAVIWAGNFASLIARVIVAIII 196

Query: 192 SPFILFYFLRDSSHMKNGLVNVLPLKLRVPMVRVLGDINKQLSGYVQGQOVIVAIVVGEFME 251
SPFI+FY LRDSS MK  V+ LP K+R P+ R+LGD+N+QLA4-GYVQ TVAI+VGFMF
10 Shijct: 197 SPFIVFYLLRDSSKMKEAFVSYLPTKMRQPIHRILGDVNRQLAGYVQRSSTVAIIVGFMF 256

Query: 252 SIMFSLVGLKYAITFGITAGFLNMIPYLGSFLAMIPVVIMAMVQGPFMLVKVLVIFMIEQ 311
SIMF+++GL+YA+TFGIIAGFLNMIPYLGSFLA IPV I+A+V4GP +VKV ++F++EQ

s Sbjct: 257 SIMFTIIGLRYAVIFGIIAGFLNMIPYLGSFLATIPVFILALVEGPVKVVKVALVFIVEQ 316

Query: 312 TIEGRFVAPLVLGNKLSIHPITIMFLLLTAGSMFGVWGVFLVIPIYASVKVVIKELFDWY 371
TIEGRFV+PLVLG+KLSIHPITIMF+LLTAGSMFGVWGVFL IP+YAS+KVV+KE+F+WY

Sbjct: 317 TIEGRFVSPLVLGSKLSIHPITIMFILLTAGSMFGVWGVFLGIPVYASIKVVVKEIFEWY 376

20 Query: 372 KKVSGLYDEEVLVIEEVKDHVK 393
K +SGLY++E E++K VK’
Sbijct: 377 KPISGLYEKEE---EDIKKDVK 395

An alignment of the GAS and GBS proteins is shown below.

25 Identities = 243/389 (62%), Positives = 306/389 (78%), Gaps = 2/389 (0%)

Query: 6 EKEFKNSLEFKWILNNQAVIALMITFLVFLTIFIFTKISFMFKPVFDFLAVLILPLVISG 65
EK +SLE+KW LNNQA ~+AL+IT L FLTIF+FTKISF+F PV F AV++LPLVIS
30 Sbjct: 6 EKSRTDSLFYKWFLNNQATMALVITLLAFLTIFVFTKISFLFMPVISFFAVIMLPLVIST 65
Query: 66 LLYYLLKPMVTFLEKRGIKRVTAILSVFTIIILLLIWAMSSFIPMMSNQLRHFMEDLPSY 125
+LYYL KP+V 4+ G R T+I VF +I LL +WA+S F+PM+ QL F+EDLP Y
Sbjct: 66 ILYYLTKPLVDLINHLGPNRTTSIFIVFGLITLLFVWAISGFVPMVQTQLTSFIEDLPKY 125

35 Query: 126 VNKVQOMETSSFIDHNPWLKSYKGEISSMLSNISSQAVSYAEKFSKNILDWAGNLASTVAR 185
VKV E+ ++ NWL SYK ++ ML++ S +A+ YA+ FSKN +DWAGN A +AR
Sbijct: 126 VGKVNEEANKLLE-NEWLVSYKPQLODMLTHTSQKALDYAQSFSKNATDWAGNFAGAIAR 184

Query: 186 VIVATIMAPFILFYLLRDSRNMKNGFLMVLPTKLROPTDRILREMNSQMSGYVQGQIIVA 245
40 +TVA I++PFILFY LRDS +MKNG + VLP KLR P R+L ++N Q+SGYVQGQ+ VA
Sbjct: 185 ITVAIIISPFILFYFLRDSSHMKNGLVNVLPLKLRVPMVRVLGDINKQLSGYVQGQVTVA 244

Query: 246 ITVGVIFSIMYSIIGLRYGVTLGIIAGVLNMVPYLGSFVAQIPVFILALVAGPVMVVKVA 305
I VG +FSIM+S+4+GL+Y +T GIIAG LNM+PYLGSF+A IPV I+A+V GP M+VKV
45 Sbjct: 245 IVVGFMFSIMFSLVGLKYAITFGIIAGFLNMIPYLGSFLAMIPVVIMAMVQGPFMLVKVL 304

Query: 306 IVFVIEQTLEGRFVSPLVLGNKLSIHPITIMFILLTSGAMFGVWGVFLSIPIYASIKVVV 365
++F+IEQT+EGRFV+PLVLGNKLSIHPITIMF+LLT+G+MFGVWGVFL IPIYAS+KVV+
Sbjct: 305 VIFMIEQTIEGRFVAPLVLGNKLSIHPITIMFLLLTAGSMFGVWGVFLVIPIYASVKVVI 364
50
Query: 366 KELFDWYKAVSGLYTVDV-VTEERSEEVK 393
KELFDWYK VSGLY +V V EE + VK
Sbjct: 365 KELFDWYKKVSGLYDEEVLVIEEVKDHVK 393

55  Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 888
A DNA sequence (GBSx0942) was identified in S.agalactiae <SEQ ID 2697> which encodes the amino
acid sequence <SEQ ID 2698>. Analysis of this protein sequence reveals the following:

60 Possible site: 58
>>> Seems to have no N-terminal signal sequence
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Final Results -----
bacterial cytoplasm --- Certainty=0.2715(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outgide --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 9891> which encodes amino acid sequence <SEQ ID 9892>

was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>@P:AAA25160 GB:L16975 ORF1l [Lactococcus lactis]
= 132/345 (38%), Pogitives = 203/345 (58%), Gaps = 3/345 (0%)

Identities
Query:
Sbjet:
Query:
Sbjct:
Query:
Sbict:
Query:
Shjct:
Query:
Sbjct:
Query:

Shjct:

79

139

61

199

121

259

181

319

241

376

301

INLAQIVAEDGDIEQAFLYLDYISEDSQEYVSALLVMADLYDMEGLTDVAREKLLLASKL
ANLA+I  +4G++++A YL I + + Y++AL+ +ADLY E + A KILh A +L
VNLAETAEDNGNLDEALNYLYQIPVNDENY IAALIKIADLYQFEVDFETAISKLEEAREL

SDDPLVTFGLAEMNLSLEHYQEATEGYASLDNREILETTGVSTYQRIGKSYATIMGKFDAA
SD PL+TF LAE Y AT YA L R+IL T +S YQORIG SYA +G F+ A
SDSPLITFALARSYFEQGDYSAALTEYAKLSERKILHETKISIYQRIGDSYAQLGNFENA

IEFLEKAVDIEYDDLTVFELAT ILYDQEEYQKANLYFKQLDTINPDFAGYEYIYGLSLRE
I FLEK#+++ + TH++++A +  + +A FK+L+ ++ +F YBE Y +L
ISFLEKSLEFDEKPETLYKIALLYGETHNETRAIANFKRLEKMDVEFLNYELAYAQTLEA

EHKSEEALRLVQQGIRKNSFDGQLLLLASQLSYELHDVHSSESYLKQAEKVSENQDETVM
+ + AL + ++G++KN LL AS++ ++L D ++E YL A + E DEV
NQEFKAALEMAKKGMKKNPNAVPLLHFASKICFKLKDKAAAERYLVDALNLPELHDETVF

RILSNLYLEEERFEEVLELDN-DNLENILAKWNIAKAHKALEMDDSVD - -YYQSLYNDLKD
L+NLY EE FE V+ L+ E++LAKW A AHKALE D Y 4+ + 4L+
LLANLYFNEEDFEAVINLEELLEDEHLLAKWLFAGAHKALENDSEAAALYEELIQTNLSE

NPEFLQDYAYILREFGYLDKAQEVGKAYLKLVPDDIEMSEWVNNI 420
NPEFL+DY I+E G + K + + + YL+LVPDD M + 44+
NPEFLEDYIDFLKEIGQISKTEPIIEQYLELVPDDENMRNLLTDL 345

A related DNA sequence was identified in S.pyogenes <SEQ ID 2699> which
sequence <SEQ ID 2700>. Analysis of this protein sequence reveals the following:

Possible site: 25
>>> Seems to have no N-terminal signal sequence

Final Results -----

138
60

198
120
258
180
318
240
375

300

encodes the amino acid

bacterial cytoplasm --- Certainty=0.2991 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities = 267/409 (65%), Positives = 336/409 (81%), Gaps = 1/409 (0%
Query:
Shjct:
Query:
Sbjct:
Query:
Sbijct:

Query:

13

73

67

133

127

193

MLNSEKMIVSIQNQDLEHANKY FEKALKNDPEEVLLELGAYLESIGFLPQAKRLYDQIRP
MLNSEKMI S+ QDL HA KYF+KALK D + L+ LG YLESIGFLP AKR+Y Q+
MLNSEKMTASLDQQDLAHAEKYFQKALKEDDADSLIALGEYLESIGFLPHAKRITYLOLAD

NYPEVAINLAQIVAEDGDIEQAFLYLDYISEDSQEYVSALLVMADLYDMEGLTDVAREKL
+YPE+ INLAQI AED IE+AFLYLD +S+DS Y+SALLVMADLYDMEGLT+VAREKL
DYPELNINLAQIAAEDDAIEEAFLYLDKVSKDSPNYLSALLVMADLYDMEGLTEVAREKL

LLASKLSDDPLVTFGLAEMNLSLEHYQRATEGYASLDNREILETTGVSTYQRIGKSYAIM
L A +S 4PLV FGLAE+++SL+H++EAT+ YA LDNR+ILE TG+STYQRIG++YA +
LOAVGISPEPLVIFGLAEIDMSLOHFKEAIDY YAQLDNRQILELTGISTYQRIGRAYASL

GKFDAATEFLEKAVDIEYDDLTVFELATILYDQEEYQKANLYFKQLDTINPDFAGYEYIY
GKF+AAIEFLEKAV TEY+D TVFELAT++YDQE YQKANLYFKQL+TINPD+ GYEY Y

)

72
66
132
126
192
186

252
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Sbict:
Query:
Shjct:
Query:
Sbjct:
Query:

Sbjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

187

253

247

313

307

372

367

-979-
GKFEAAIEFLEKAVAIEYEDETVFELATLMYDQENYQKANLYFKQLETINPDYPGYEYGY

GLSLREEHKSEEALRLVQOGIRKNSFDGQLLLLASQLSYELHDVHSSESYLKQAEKVSEN
LSL EEHK+ EALRLVQQG+RKN+FD QLLLLASQLSYELHD ++E+YD QA++V+ +
ALSLHEEHKTSEALRLVQQGLRKNAFDSQLLLLASQLSYELHDRONAENYLLQAKEVAVD

QODEIVMRLSNLYLEEERFEEVLELDNDNLENILAKWNIAKAHKALEMDD-SVDYYQSLYN
+EI+MRL LY + ERFEEV+ L+ + +4N+L KW IAKA+ ALE 4+ ++ Y +
DEEILMRLVTLYFDAERFEEVIALNRETIDNVLTKWITAKAYHALEQEEVALALYNEISA

DLKDNPEFLQDYAYILREFGYLDKAQEVGKAYLKLVPDDIEMSEWVNNT 420
DL +NPEFLODYAY+LREFG KA ++ AYL+ VPDD+ M +44++1
DLAENPEFLQDYAYLLREFGQFRKAIQMATAYLRQVPDDVNMQODFLDHI 415

vaccines or diagnostics.

Example

A DNA sequence (GBSx0943) was identified in S.agalactiae <SEQ ID 2701> which encodes the amino
acid sequence <SEQ ID 2702>, This protein is predicted to be alpha-acetolactate synthase (ilvK). Analysis

889

of this protein sequence reveals the following:

Posgible site: 60
>>> Seems to have no N-terminal signal sequence

Final Results -----

PCT/GB01/04789

246

312

306

371

366

bacterial cytoplasm --- Certainty=0.2105(Affirmative) < succs>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAAQ0L1700 GB:A23961 alpha-acetolactate synthase [Lactococcus

lactis]

Identities = 396/559 (70%), Positives = 466/559 (82%), Gaps = 8/559 (1%)

Query:
Sbict:
Query:
ébjct:
Q;ery:
Sbict:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:

Shjct:

4

2

63

62

123

122

183

182

243

242

303

301

363

358

SHNQYGADLIVDSLINHDVKYVFGIPGAKIDRVEDTLE -DKGPELIVARHEQONATFMAQA
S Q+GA+L+VDSLINH VKYVFGIPGAKIDRVED LE ++GP+++V RHEQ A FMAQA
SEKQFGANLVVDSLINHKVKYVFGIPGAKIDRVFDLLENEEGPQMVVTRHEQGAAFMAQA

VGRITGEPGVVIATSGPGISNLATGLVTATDEGDAVLAIGGQVKRGDLLKRAHQSMNNVA
VGR+TGEPGVV+ TSGPG+SNLAT L+TAT EGDA+LAIGGQVKR D LKRAHQSM+N
VGRLTGEPGVVVVTSGPGVSNLATPLLTATSEGDAILAIGGQVKRSDRLKRAHQSMDNAG

MLEPITKYSAEVHDPNTLSETVANAYRLAKSGKPGASFISIPOQDVIDSPVSVKAIKPLSA
M++ TKYSAEV DPNTLSE++ANAYR+AKSG PGA+F+SIPQDVTD+ VS+KAI+PLS
MMQSATKYSAEVLDPNTLSESIANAYRIAKSGHPGATFLSIPODVTDAEVSIKAIQPLSD

PKLGSASVLDINYLAQATNNAVLPVLLLGNGASSEGVTAAVRRLLDAVKLPVVETFQGAG
PK+G+AS+ DINYLAQAI NAVLPV+L+G GAS V +++R LL V +PVVETFQGAG
PKMGNASIDDINYLAQATIKNAVLPVILVGAGASDAKVASSLRNLLTHVNIPVVETFQGAG

IVSRELEDETFFGRVGLFRNQPGDMLLKRADLVIAIGYDPIEYEARNWNARISARIIVID
++S +LE TF+GR+GLFRNQPGDMLLKR+DLVIA+GYDPIEYEARNWNAEI +RIIVID
VISHDLE-HTFYGRIGLFRNQPGDMLLKRSDLVIAVGYDPIEYEARNWNARIDSRITIVID

VEQAEIDTYFQPERELIGDMAHTLDLLLPATIKGYELPEGSKEYLKGLRNNIENVSDVKFD
AEIDTY+QPERELIGD+A TLD LLPA++GY++P+G+K+¥YL GL E +FD
NATAEIDTYYQPERELIGDIAATLDNLLPAVRGYKIPKGTKDYLDGLH - - -EVAEQHEFD

RDSA-HGLVHPLDLIDVLQENTTDDMTVTVDVGSHY IWMARYFKSYEARHLLFSNGMQOTT,
++ G +HPLDL+ QB DD TVIVDVGS YIWMAR+FKSYE RHLLFSNGMQTL
TENTEEGRMHPLDLVSTFQEIVKDDETVTVDVGSLY IWMARHFKSYEPRHLLFSNGMQTL

62

61

122
121
182
18l
242
241
302
300
362
357
421

417
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Query:
Sbjct:
 Query:
Shjct:
Query:

Shjct:

422

418

482

478

542

536

-980-

GVALPWAISAALLRPNTKVISVSGDGGFLFSAQELETAVRLHLPIVHI IWNDGKYNMVEF
GVALPWAI+AALLRP KV S SGDGGFLF+ QELETAVRL+LPIV IIWNDG Y+MV+F
GVALPWATTAALLRPGKKVYSHSGDGGFLFTGQELETAVRLNLPIVQI ITWNDGHYDMVKE

QEEMKYGRSSGVDFGPVDFVKYAESFGAKGYRVDSKDSFEETLKQAL I DAENGPVLIDVP
QEEMKYGRS+ VDFG VD+VKYAE+ AKGYR SK+ E LK I GPV+IDVP
QEEMKYGRSAAVDFGYVDYVKYAEAMRAKGYRAHSKEELAEILKS~ - IPDTTGPVVIDVP

IDYKDNVTLGETILPDEFY 560
+DY DN+ L E +LP+EFY
LDYSDNIKLAEKLLPEEFY 554

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that this protein and its epitopes, could be useful antigens for

vaccines or diagnostics.

Example 890

A DNA sequence (GBSx0944) was identified in S.agalactiae <SEQ ID 2703> which encodes the amino
acid sequence <SEQ ID 2704>. This protein is predicted to be alpha-acetolactate decarboxylase (aldC).

Analysis of this protein sequence reveals the following:

Posgible site: 43
>>> Seems to have no N-terminal signal sequence

A related GBS nucleic acid sequence <SEQ ID 9889> which encodes amino acid sequence <SEQ ID 9890>

Final Results -----

PCT/GB01/04789

481

477

541

535

bacterial cytoplasm --- Certainty=0.3096 (Affirmative) < succe>
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAR57941 GB:X82620 alpha-acetolactate decarboxylase [Lactococcus

lactis]

Identities = 139/239 (58%), Positives = 187/239 (78%), Gaps = 3/239 (1%)

Query:
Sbijct:
Query:
Shijct:
Query:
Sbjct:

Query:

Sbjct:

16

76
59
136
118
196

178

MSETVKLFQYSTLSSLMAGLYKGSLTIGELLTHGDLGIGTVHMIDGELIVLDGKAYQAIG
MSE +LFQY+TL +LMAGLY+G++TIGELL HGDLGIGT+ IDGELIVLDGKAYQA
MSEITQLFQYNTLGALMAGLYEGTMTIGELLKHGDLGIGTLDSIDGELIVLDGKAYQA - -

TDGKAEI IQLSDDVTVPYAAVLPHHIQKQFDINAEIDNKDLEEMI LKNFEGONLFKSLKI
G I++L4+DD+ VPYAAV+PH + F + +K+LE+ I F+GONLF+S+KI
-KGDKTIVELTDDIKVPYAAVVPHQAEVVFKQKFTVSDKELEDRIESYFDGONLFRSIKI

KGTFSRMHVRMIPKSPQHKRFADIASNQPEFTRENVSGTLVGIWT PELFHGVGVKGFHVH
G F +MHVRMIP++ +F +++ NQPE+T EN+ GT+VGIWTPE+FHGV V G+H+H
TGKFPKMHVRMIPRAKSGTKFVEVSONQPEYTEENI KGTIVGIWT PEMFHGVSVAGYHLH

75

58

135

117

195

177

FISDDLTFGGHVMDYSLTQGKVEIGKVDQLDQCFPTODOEFLKANFDLOKLREDIDLSE 254

FIS+D TFGGHV+D+ + G VEIG +DQL+Q FP QD++FL A+ D4+ L++DID++E

FISEDFTFGGHVLDFIIDNGTVEIGAIDQLNQSFPVODRKFLFADLDIEALKKDIDVAE 236

No corresponding DNA sequence was identified in S.pyogenes.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.
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Example 891

-981-

PCT/GB01/04789

A DNA sequence (GBSx0945) was identified in S.agalactiae <SEQ ID 2705> which encodes the amino
acid sequence <SEQ ID 2706>. This protein is predicted to be fibronectin-binding protein-like protein A.

Analysis of this protein sequence reveals the following:

Possible site: 57
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm -~-- Certainty=0.5042 (Affirmative) < succs
bacterial membrane -~-- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAR46282 GB:X65164 fibronectin-binding protein-like protein A

[Streptococcus gordoniil

Identities = 392/550 (71%), Positives = 462/550 (83%)

Query: 1
Sbjct: 1
Query: 61
Sbjct: 61
Query: 121
Sbjct: 121
Query: 181
Sbijct: 181
Query: 241
Sbjct: 241
Query: 301
Sbjct: 301
Query: 361
Sbjct: 361
Query: 421
Sbict: 421
- Query: 481
Sbjct: 481
‘Query: 541

Sbjct: 541

MSFDGFFLHHLTNELQEQTIEKGRIQKVNQPFDHELVLTIRNNRRNYKLLLSAHPVFGRIQ
MSFDGFFLHH+T ED+ ++ GRIQK+NQPF+ ELVL IR4+NR++ KLLLSAH VFGR+Q
MSFDGFFLHHMTEELRHELVGGRIQKINQPFEQELVLQIRSNRKSLKLLLSAHSVEGRVQ

TTEANFONPONPNTFTMIMRKYLQGAVIETIQQIENDRILEIVVSNKNEIGDHIKATLVV
T+ F+NP PNTF M+MRKYLQGAVIE IQO+ENDRILEI VSNKNEIGD + TLV+
LTDTTFENPAVPNTFIMVMRKYLQGAVIEATQOVENDRILEISVSNKNEIGDSVAVTLVI

EIMGKHSNIILIDKNEHKIIESIKHVGFSQONSYRTILPGSTYIAPPKTKAINPEFDISDQT
EIMGKHSNIIL4DK KIIE+IKHVGFSONSYRTILPGSTY+APP+T +4+NPF + D+
EIMGKHSNIILLDKASGKIIEAIKHVGFSONSYRTILPGSTYVAPPQTGSLNPFTVGDEK

LFELLQTNDLSPKNLQOLLOGLGRDTALELSHCLKDNKILNDFRQFFSREYYPSLTEKSFS
LFE+LQT ++ PK L Q+ QGLGRDTA ELS L ++L FR FF+ PSLTEKSFS
LFEILQTEEIEPKRLLQIFQGLGRDTATELSGRLTTDRLKTFRAFFASPTQPSLTEKSFS

AVQFSSSHETFQSLGQLLDYYYQEKAEKDRIAQOASDLIHRVQSELEKNI KKLAKQODEL
A+ FS S +I +LLD +Y++KAE+ R+ QQAS+LI RV++ELEKN KKL KQ+DEL
ALVFSDSKTQMSTLSELLDTFYKDKAERYRVNQQASELIRRVENELEKNRKKLGKQEDEL

LATENAEEFRQKGELLTTYLSMVPNNQDVVVLDNYYTNQTIEISLDRALTPNONAQRYFK
LATE AEEFRQKGELLTT+L VPN+QD V LDNYYT + I I+LD+ALTPNONAQRYFK
LATEKAEEFRQKGELLTTFLHQVPNDQDQVELDNYYTGEKILITLDKALTPNONAQRYEFK

KYQKLKEAVKHLKGIISDTENTITYLESVETSLNHASMEDINDIREELVETGFIKRRAHD
+YQKLKEAVKHL +I +T TI YLESVET+L AS+ +I +IREEL++TGFI+RR +
RYQKLKEAVKHLTSLIEETRTTILYLESVETALAQASLTEIAEIREELIQTGFIRRRORE

KQHKRKKPEQYLASDGKT I IMVGRNNLONDELTFKMARKGELWFHAKDI PGSHVL IRDNL,
K KRKKPE+YLASDG+TII+VGRNNLONDELTFKMA+K ELWFHAKDIPGSHV+I NL
KIQKRKKPEKYLASDGQTIILVGRNNLONDELTFKMAKKDELWFHAKDI PGSHVVITGNL

NPSDEVKTDAAELAAYYSKARLSNLVQVDMIEAKKLNKPSGTKPGFVIYTGQKTLRVTPT
PSDEVKTDAAELAAY+SKARLSNLVQVDMIE KKLNKP+G KPGFVTYTGQKTLRVTP
QPSDEVKTDAAELAAYFSKARLSNLVQVDMIEIKKLNKPTGGKPGFVTYTGQKTLRVTPD

QEKIDSLKLK 550
+KI S+K++
ADKIKSMKIQ 550

A related DNA sequence was identified in S.pyogenes <SEQ ID 2707> which
sequence <SEQ ID 2708>. Analysis of this protein sequence reveals the following:

Possible site: 38

»>>> Seems to have no N-terminal signal sequence

60

60

120
120
180
180
240
240
300
300
360
360
420
420
480
480
540

540

encodes the amino acid
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----- Final Results -----
bacterial cytoplasm --- Certainty=0.5434 (Affirmative) < succs
bacterial mewbrane --- Certainty=0.0000(Not Clear) < suces
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein differs significantly from 128919 in its mid-region:

Query: 223 QHFQGLGRDTAKELAELLTTD
F L +T K + ELLTTD
Sbjct: 121 PAFSRLRGETPKRIGELLTTD

An alignment of the GAS and GBS proteins is shown below.

Identities = 421/549 (76%), Positives = 487/549 (88%)

Query: 1 MSFDGFFLHHLTNELQEQIEKGRIQKVNQPFDHELVLTIRNNRRNYKLLLSAHPVFGRIQ 60
MSFDGFFLHHLTNEL+E + GRIQKVNQPF+ ELVLTIRN+R+NYKDLLLSAHPVFGR+Q
Sbjct: 27 MSFDGFFLHHLTINELKENLLYGRIQKVNQPFERELVLTIRNHRKNYKLLLSAHPVFGRVQ 86

Query: 61 TTEANFONPONPNTFTMIMRKYLQGAVIETIQQIENDRILEIVVSNKNEIGDHIKATLVV 120
T+A+FONPQ PNTFTMIMRKYLQGAVIE ++QI+NDRI+EI VSNKNEIGD I+ATL4+
Sbjct: 87 ITQADFQONPQVPNTFTMIMRKYLQGAVIEQLEQIDNDRIIEIKVSNKNEIGDAIQATLII 146

Query: 121 EIMGKHSNIILIDKNEHKIIESIKHVGFSONSYRTILPGSTYIAPPKTKAINPFDISDQT 180
EIMGKHSNIIL+D+ E+KIIESIKHVGFSONSYRTILPGSTYI PPKT A+NPF I4+D
Shjct: 147 EIMGKHSNIILVDRAENKIIESIKHVGFSQONSYRTILPGSTYIEPPKTAAVNPFTITDVP 206

Query: 181 LFELLOTNDLSPKNLQQLLQGLGRDTALELSHCLKDNKLNDFRQFFSREYYPSLTEKSFES 240
LFE+LOT +L+ K+LQQ QGLGRDTA EL+ L +KL FR+FF4R +LT 8F+
Sbjct: 207 LFEILQTQELTVKSLQOHFQGLGRDTAKELAELLTTDKLKRFREFFARPTQANLTTASFA 266

Query: 241 AVQFSSSHETFQSLGQLLDYYYQEKAEKDRIAQQASDLIHRVOSELEKNIKKLAKQODEL 300
V FS SH TF++L +LD++YQ+KAE+DRI QQASDLIHRVQ+EL+KN KL+KQ+ EL
Sbjct: 267 PVLFSDSHATFETLSDMLDHFYQDKAERDRINQQASDLIHRVQTELDKNRNKLSKQEAEL 326

Query: 301 LATENAEEFRQKGELLTTYLSMVPNNQDVVVLDNYYTNQTIEISLDRALTPNONAQRYFK 360
LATENAE FRQKGELLTTYLS+VPNNQD V4+LDNYYT + IEI+LD+ALTPNONAQRYFK
Sbjct: 327 LATENAELFROKGELLTTYLSLVPNNQDSVILDNYYTGEKIEIALDKALTPNQNAQRYFK 386

Query: 361 KYQKLKEAVKHDLKGIISDTENTITYLESVETSLNHASMEDINDIREELVETGFIKRRAHD 420
KYQKLKEAVKHL G+I+DT+ +ITY ESV+ +DL+ AS++DI DIREEL + GF+K R D
Sbjct: 387 KYQKLKEAVKHLSGLIADTKQSITYFESVDYNLSQASIDDIEDIREELYQAGFLKSRQRD 446

Query: 421 KQHKRKKPEQYLASDGKTIIMVGRNNLONDELTFKMARKGELWFHAKDIPGSHVLIRDNL 480
K+HKRKKPEQYLASDG TI+MVGRNNLON+ELTFKMA+KGELWFHAKDIPGSHV+I-+DNL
Sbject: 447 KRHKRKKPEQYLASDGTTILMVGRNNLONEELTFKMAKKGELWFHAKDIPGSHVIIKDNL 506

Query: 481 NPSDEVKTDAAELAAYYSKARLSNLVQVDMIEAKKINKPSGTKPGFVTYTGQKTLRVTPT 540
+PSDEVKTDAAELAAYYSKARLSNLVQVDMIEAKKL+KPSG KPGFVITYTGQKTLRVTP
Sbjct: 507 DPSDEVKIDAAELAAYYSKARLSNLVQVDMIEAKKLHKPSGAKPGFVTYTGQKTLRVTED 566

Query: 541 QEKIDSLKL 549
Q KI S+KL
Sbjct: 567 QAKILSMKL 575

SEQ ID 2706 (GBS81) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 6 (lane 2; MW 64kDa) and in Figure 6 (lane 5; MW 64kDa). The GBS81-His
fusion product was purified (Figure 190, lane 3) and used to immunise mice. The resulting antiserum was

. used for FACS (Figure 319), which confirmed that the protein is immunoaccessible on GBS bacteria.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.
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Example 892

A DNA sequence (GBSx0946) was identified in S.agalactiae <SEQ ID 2709> which encodes the amino

-983-

PCT/GB01/04789

acid sequence <SEQ ID 2710>. Analysis of this protein sequence reveals the following:

Possible site: 53
>>> Seems to have an uncleavable N-term signal seqg
INTEGRAL Likelihood = -9.08 Transmembrane 6 - 22 ( 1 - 24)

Final Results -----

bacterial membrane --- Certainty=0.4630(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAF94260 GB:AE004191 conserved hypothetical protein [Vibrio cholerae)
= 111/295 (37%), Positives = 184/295 (61%), Gaps = 1/295 (0%)

Identities
Query:
Sbict:
Query:
Sbjct:
Query:
Sbict:
Query:
Sbijct:
Query:

Shjct:

A related DNA sequence was identified in S.pyogenes <SEQ ID 2711> which encodes the amino acid

36

26

95

86

155

146

215

206

275

266

QVVKIGILQYVTHDALDAIEKGVEDGLAQEGYK -GKKVKLTVLNAEADQSKIQAMSKQLV
+ K+ + Q VHALDA +G+ DGL +GY+ GK ++ A+ + + +++Q V
KTAKVAVSQIVEHPALDATRQGLLDGLKAKGYEEGKNLEFDYKTAQGNPATAVQIARQFV

NHHNDILIGIATPSAQGLAASTKDTPIIMGAVSDPLGAKLVINMKKPTTNVIGLSNVVPT
+ D+L+GIATP+AQ L ++TK PI+ AV+DP+GAKLYV +++P NVIGLS++ P
GENPDVLVGIATPTAQALVSATKTIPIVFTAVIDRPVGAKLVKQLEQPGKNVITGLSDLSPV

KQTVQLIKDITPNIKRIGILYASSEDNSVSQVTEFTKYAQKAGLEVLKYSVPSTNEIKTS
+Q V+LIK+I PN+K IG++Y E N+VS + A K Gh++++ + + bt
EQHVELIKEILPNVKSIGVVYNPGEANAVSILMELLKLSAAKHGIKLVEATALKSADVQSA

MSVMTKKVDAVFVPQDNTIASAFRTVIVAANQANIPVYSSVDTMVEQGSIASVAQSQYGL
+ +K D ++ DNT+ASA +IVAANQA PV+ + + VE+G+IASH Y +
TOAIAEKSDVIVALIDNTVASATIEGMIVAANQAKTPVFGAATSYVERGATIASLGFDYYQT

GLETAKQATKVLRGKPVKDVPVKVIDTGKPSLINLKAAKHLGIKIPKKIMKQAEIT 329
G++TA +L GK + V+V +N AA+ ILGI IP+ ++ +A T
GVQTADYVAAILEGKEPGSLDVQVAKGSDLVINKTAAEQLGITIPEAVLARATST 320

sequence <SEQ ID 2712>. Analysis of this protein sequence reveals the following:

! Possible site: 23

>>> Seems to have an uncleavable N-term signal seqg

INTEGRAL

Final Resultsg ~----

94

85

154

145

214

205

274

265

Likelihood =-11.25 Transmembrane 6 - 22 { 1~ 27)

bacterial membrane --- Certainty=0.5501(Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the databases:

>GP:AAF94260 GB:AE004191 conserved hypothetical protein [Vibrio cholerae]
= 103/304 (33%), Positives = 178/304 (57%), Gaps = 1/304 (0%)

Identities
Query:
Shjct:
Query:
Sbhjct:

Query:

17

76

66

136

VIGSLLSKGVSKENRDLANQQNITIGILQFVTHEALDDIKRGIEDQLK—KQMPQKQNVVI
VI ++ G + + + + 4+ QVHALD +4G+ D LK K + 4N+
VIATAVLAGAALLSSQS IMAKTAKVAVSQIVEHPALDATRQGLLDGLKAKGYEEGKNLEF

KVMNAEGDQSKIQTMSRQLVQSGSDIVIGIATPARQGLAATSKDIPVVMSAVSDPVGSRL
A+G+ + ++RQ V D+4++GIATP AQ L + +K IP+V +AV+DPVG++L
DYKTAQGNPAIAVQIARQFVGENPDVLVGIATPTAQALVSATKTIPIVFTAVTDPVGAKL

VMOLDQPEANVTGLSNKVPVKQTIDLMKKLTPHVKTVGILYASNEDNSLSQVKEFRRLAR

75

65

135

125

195
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V QL+QP NVTGLS+ PV4+Q ++L+K++ P+VK++G++Y E N++S ++ + A
Skjct: 126 VKQLEQPGKNVIGLSDLSPVEQHVELIKEILPNVKSIGVVYNPGEANAVSLMELLKLSAA 185

Query: 196 KKGYQVISYAVPSTNEVPATMSVMLGKVDAVFIPQDNTIASAFSSVMTTSKAAKIPVYTS 255
K G +++ + +V + + KD ++ DNT+ASA  ++ + AK PV+ +
Sbjct: 186 KHGIKLVEATALKSADVQSATQAIAEKSDVIYALIDNTVASAIEGMIVAANQAKTPVFGA 245

Query: 256 VDRMVEKGGLAAISQNQYDLGVQTANQVLKLIKGKRVVDVPVKVVDIGQPLINKNVAAEL 315
VE+G +A++ + Y +GVQTA+ V  +++GK + V+V +INK A +L
Sbhjct: 246 ATSYVERGAIASLGFDYYQIGVQTADYVAAILEGKEPGSLDVQVAKGSDLVINKTAAEQL 305

Query: 316 GIAI 319
GI I
Sbjct: 306 GITI 309

An alignment of the GAS and GBS proteins is shown below.
Identities = 181/322 (56%), Positives = 252/322 (78%), Gaps = 1/322 (0%)
Query: 1  MKNKGLIATLILLTILVVGELFYNK-SEKRINLSEKQUVKIGILQYVTHDALDAIEKGVE 59

MKNK LIATL++LT++V4+G L S++ +L+ +Q + IGILQ+VTH+ALD I++G+E
Sbhject: 1 MKNKSLIATDLLVLTVIVIGSLLSKGVSKENRDLANQONITIGILQFVTHEALDDIKRGIE 60

Query: 60 DGLAQEGYKGKKVKLTVLNAEADQSKIQAMSKQLVNHHNDILIGIATPSAQGLAASTKDT 119
DL ++ + + V + V+NAE DQSKIQ MS+QLV  +DI+IGIATP+AQGLAA++KD
Sbjct: 61 DQLKKQMPQKONVVIKVMNAEGDQSKIQTMSRQLVQSGSDIVIGIATPARQGLAATSKDI 120

Query: 120 PIIMGAVSDPLGAKLVTNMKKPTTNVTGLSNVVPTKOTVQLIKDITPNIKRIGILYASSE 179
P++M AVSDP+G++LV + +P NVTGLSN VP KQT+ L+K +TP++K +GILYAS+E
Sbjct: 121 PVVMSAVSDPVGSRLVMQLDQPEANVTGLSNKVPVKQTIDLMKKLTPHVKTVGILYASNE 180

Query: 180 DNSVSQVTEFTKYAQKAGLEVLKYSVPSTNEIKTSMSVMTKKVDAVFVPQDNTIASAFRT 239
DNS+SQV EF + A+K G +V+ Y+VPSTNE+ +MSVM KVDAVF+PQDNTIASAF +
Sbjct: 181 DNSLSQVKEFRRLARKKGYQVISYAVPSTNEVPATMSVMLGKVDAVFIPQDNTIASAFSS 240

Query: 240 VIVAANQANIPVYSSVDTMVEQGSIASVAQSQYGLGLETAKQATIKVLRGKPVKDVPVKVI 299
V+ 4+ A IPVY+SVD MVE+G +2++4+Q+QY LG++TA Q +K+++GK V DVPVKV+
Sbject: 241 VMTTSKAAKIPVYTSVDRMVEKGGLAATSQNQYDLGVQTANQVLKLIKGKRVVDVPVKVV 300

Query: 300 DTGKPSLNLKAAKHLGIKIPKK 321
DG+P +N A LGI I K+
Sbjct: 301 DIGQPLINKNVAAELGIAIKKE 322

SEQ ID 2710 (GBS254) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 43 (lane 4; MW 27kDa). It was also expressed in E.coli as a GST-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 48 (lane 3; MW 59.6kDa).

GBS254-GST was purified as shown in Figure 203, lane 6.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 893

A DNA sequence (GBSx0947) was identified in S.agalactiae <SEQ ID 2713> which encodes the amino
acid sequence <SEQ ID 2714>. This protein is predicted to be probable permease of ABC transporter
(rbsC). Analysis of this protein sequence reveals the following:

Possible gsite: 24

>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood =-15.12 Transmembrane 127 - 143 ( 119 151)
INTEGRAL Likelihood = -8.81 Transmembrane 206 - 222 ( 200 227)
INTEGRAL Likelihood -6.48 Transmembrane 260 - 276 ( 258 - 282)
INTEGRAL Likelihood -5.84 Transmembrane 234 - 250 ( 231 257)
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INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL

Final

-985-

Likelihood =
Liikelihood
Likelihood
Likelihood

-4.78
-3.61
-3.35
-1.81

55 -
177 -
84 -

71 ( 54 -
193 ( 176 -
100 { 83 -

26 ( 10 -

Transmembrane
Transmembrane
Transmemnbrane
Transmembrane

Resultg

PCT/GB01/04789

72)
194)
102)

26)

bacterial membrane --- Certainty=0.7050(Affirmative) < succs>

bacterial outside --- Certainty=0.0000(Not Clear)

< Succ>

bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succ>

The protein has homology with the following sequences in the GENPEPT database.

>GP:ARG0722
Identities
Query: 2
Sbict: 6
Query: 62
Sbjct: 66
Query: 122
Sbhijct: 126
Query: 179
Sbjct: 186
Query: 238

Sbijct: 244

4 GB:AE004801 probable permease of ABC transporter
[Pgseudomonas aeruginosal

= 116/288 (40%), Pogitives = 185/288 (63%), Gaps = 9/288
IISSVSQGLLWGILGLGIYLTFRILKFPDMTTEGSFPLGGAVCVTLMNQGVNPILATILG
+  ++ GLi++ ++ LG++++FR+L+FPD+T +GSFPLGGAVC TL+ G +P AT+

LFGALEIGLIFSLVALGVFISFRLLRFPDLTVDGSFPLGGAVCATLIALGWDPYSATLAA

MLSGMLAGFVTGLLYTKGKIPTILAGILVMTSCHSIMLMVMKRANLGLNEIQTLKDFLPF
+G LAG TGLL K KI +LA IL+M + +SI L +M + N+ L TL L
TAAGALAGLATGLLNVKLKIMDLLAS ITMMIALYSINLRIMGKPNVPLIAEPTLFTLLOP

SNDLNLLVLGLIAILLVISA---LIYFLYTRLGQAYIATGDNPDMAKSFGIDTDKMEMLG
+ + L+ 4+ +VI+A L +F T+ G A ATG NP MA++ G++T M +LG
EWLSDYVFRPLLLVFIVIAAKLLLDWFFTTQKGLATRATGSNPRMARAQGVNTGGMILLG

LIVSNGLIALSGALVSQODGYADVSKGIGVIVIGLASIIIGE-VLYSTGLTLFERLIALIV
+ +SN L+AL4+GAL +Q G AD+S GIG IVIGLA++I+GE +L S L L FA++
MAISNALVALAGATLFAQTQGGADISMGIGTIVIGLAAVIVGESILPSRRLIL~~ATLAVI

VESILYQFLITAVI- - -ALGFNTNYLKLFSAIVLGICLMVPVLKTKIL 282
+G+I+Y¥+F I + +G L L +A+++ + Lt+P++K +4L
LGAIVYRFFIALALNSDFIGLOQAQDINLVTAVLVTVALVIPMMKKRDL 291

A related DNA sequence was identified in S.pyogenes <SEQ ID 2715> which
sequence <SEQ ID 2716>. Analysis of this protein sequence reveals the following:

Possible site:

55

>>> Seems to have an uncleavable N-term signal seqg

(3%)

61

65

121
125
178
185
237

243

encodes the amino acid

INTEGRAL Likelihood =-10.46 Transmembrane 131 - 147 ( 125 - 156)
INTEGRAL Likelihood = -~8.65 Transmembrane 210 - 226 ( 204 - 230)
INTEGRAL Likelihood = ~8.17 Transmembrane 265 - 281 ( 261 - 283)
INTEGRATL Likelihood = -7.22 Transmembrane 238 - 254 ( 233 - 261)
INTEGRAL Likelihood = -3.03 Transmembrane 89 - 105 ( 87 - 107)
INTEGRAL Likelihood = -2.60 Transmembrane 63 - 79 ( 62 - 179)
INTEGRAL Likelihood = -2.23 Transmembrane 180 - 196 ( 180 - 198)
INTEGRAL Likelihood = -2.13 Transmembrane 14 - 30 ( 14 - 30)
————— Final Results ----- ‘
bacterial membrane --- Certainty=0.5182 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs
The protein has homology with the following sequences in the databases:
>GP:ARG07224 GB:AE004801 probable permease of ABC transporter
[Pseudomonas aeruginosal
Identities = 118/285 (41%), Positives = 186/285 (64%), Gaps = 7/285 (2%)
Query: 6 IISSVSQGLIWGVLGLGIYLTFRILNFPDMTTEGSFPLGGAVAVTAI SLGWNPFLSTLLG 65

Sbjct: 6

Query: 66

+  ++ GLI+ ++ ILG++++FR+L FPD+T +GSFPLGGAV T I+LGW+P+ +TL
LFGALEIGLIFSLVALGVFISFRLLRFPDLTVDGSFPLGGAVCATLIALGWDPYSATLAA

MLSGALAGFLTGLLYTKGKMPTLLAGILVMTSCNS IMLMVMGRANLGLHDHKRIQDCLPF
+GALAG TGLL K K+ LLA IL+M + SI L +MG+ N+ L + L

65

125
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Shjct:
Query:
Shjct:
Query:
Sbijct:
Query:

Sbijct:

66

126

126

183

186

243

245

-986-
TAAGALAGLATGLLNVKLKIMDLLASILMMIALYSINLRIMGKPNVPLIAEPTLFTLLOP

SIDLNSLLTIGLITVVIVIS---VLIYFLYTNLGQAYIATGDNKDMAKSFGINTDWMEVMG
+ + L+ V IVI+ +L +F T G A ATG N MA++ G+NT M ++G
EWLSDYVFRPLLLVFIVIAAKLLLDWFFTTQKGLAIRATGSNPRMARAQGVNTGGMILLG

LVVSNSLIALSGALVSQQODGYADVSKGIGVIVIGLASTIIVGEVLYSTGLTLLERLIAIVI
+ +SN+L+AL+GAL +Q G AD+S GIG IVIGLA++IVGE + + +L L A4+
MAISNALVALAGALFAQTQGGADISMGIGTIVIGLAAVIVGESILPSRRLILATL-AVIL

GSILYQFLISVVIT---LGFNTSYLKLISALVLALCLMIPVVKER 284
G+I+Y+F I++ + +G L Lt+Ad++ + L+IP++K4R
GAIVYRFFIALALNSDFIGLQAQDINLVTAVLVTVALVIPMMKKR 289

An alignment of the GAS and GBS proteins is shown below.

Identities
Query:
Sbjct:
Query:
Shict:
Query:
Sbict:
Query:
Sbjct:
Query:

Sbjct:

A related GBS gene <SEQ ID 8681> and protein <SEQ ID 8682> were also identified. Analysis of this

1

61

65

121

125

181

185

241

245

= 227/287 (79%), Positives = 259/287 (90%)

MIISSVSQGLLWGILGLGIYLTFRILKFPDMITEGSFPLGGAVCVTLMNQGVNPILATIL
MIISSVSQGLAWG+LGLGIYLTFRIL FPDMITEGSFPLGGAV VT ++ G NP L+T+L
MIISSVSQGLIWGVLGLGIYLTFRILNFPDMTTEGSFPLGGAVAVTALSLGWNPFLSTLL

GMLSGMLAGFVTGLLYTKGKIPTILAGILVMTSCHSIMLMVMKRANLGLNELIQTLKDFLP
GMLSG LAGF+TGLLYTKGK+PT+LAGILVMTSC+SIMLMVM RANLGL++ + ++D LP
GMLSGALAGFLTGLLYTKGKMPTLLAGILVMTSCNS IMLMVMGRANLGLHDHKRIQDCLP

FSNDLNLLVLGLIAILLVISALIYFLYTRLGQAYTATGDNPDMAKSFGIDTDKMEMLGLI
FS DLN L+ GLI +++VIS LIYFLYT LGQAYIATGDN DMAKSFGI+TD ME++GL+
FSIDLNSLLTGLITVVIVISVLIYFLYTNLGQAY IATGDNKDMAKSFGINTDWMEVMGLY

VSNGLIALSGALVSQQODGYADVSKGIGVIVIGLASITIIGEVLYSTGLTLFERLIATIVVGS
VSN LIALSGALVSQQDGYADVSKGIGVIVIGLASII+GEVLYSTGLTL ERLIAIV+GS
VSNSLIALSGALVSQQODGYADVSKGIGVIVIGLASTI IVGEVLYSTGLTLLERLIAIVIGS

ILYQFLITAVIALGFNTNYLKLFSATVLGICLMVPVLKTKILKGVRL 287
ILYQFLI+ VI LGFNT+YLKL SA+VL +CLM+PV4+K + KGVRL
ILYQFLISVVITLGFNTSYLKLISALVLALCLMIPVVKERFFKGVRL 291

protein sequence reveals the following:

Lipop: Possible site: -1  Crend: 0
McG: Discrim Score: 4.24
GvH: Signal Score (-7.5): -6.43
Possible site: 24
>»>> Seems to have an uncleavable N-term signal seq
ALOM program count: 8 value: -15.12 threshold: 0.0

PCT/GB01/04789

125
182
185
242

244

60

64

120
124
180
184
240

244

INTEGRAL Likelihood =-15.12 Transmenbrane 127 - 143 ( 119 - 151)
INTEGRAL Likelihood = -7.54 Transmembrane 206 - 222 ( 201 - 225)
INTEGRAL Likelihood = -6.48 Transmembrane 260 - 276 ( 258 - 282)
INTEGRAL Likelihood = -5.84 Transmembrane 234 - 250 ( 231 - 257)
INTEGRAL Likelihood = -4.78 Transmembrane 55 - 71 ( 54 - 72)
INTEGRAL Likelihood = -3.61 Transmembrane 177 - 193 ( 176 - 194)
INTEGRAL Likelihood = -3.35 Transmembrane 84 - 100 ( 83 - 102)
INTEGRAL Likelihood = -1.91 Transmembrane 10 - 26 ( 10 - 26)
PERIPHERAL Likelihood = 4.77 36
modified ALOM score: 3.52
#%#* Reasoning Step: 3
Final Results -----
bacterial membrane --- Certainty=0.7050(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the databases:
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ORF00338(298 - 1146 of 1461)

GP| 9950013 |gb|AAG07224.1|AE004801_2|AE004801(4 - 291 of 296) probable permease of ABC
transporter {Pseudomonas aeruginosa)

%Match = 20.2

%$Identity = 40.8 %Similarity = 68.3

Matches = 116 Mismatches = 84 Conservative Sub.s = 78

126 156 186 216 246 276 306 336
YGLGLETAKQAIKVLRGKPVKDVPVKVIDTGKPSLNLKAAKHLGIKI PKKIMKQARI TVKVDD*KEGFMI ISSVSQGLLW
I A EE
MSLFSLFGALEIGLIF
10

366 396 426 456 486 516 546 576
GILGLGIYLTFRILKFPDMTTEGSFPLGGAVCYTLMNQGVNPILATILGMLSGMLAGFVTGLLY TKGKI PTTLAGILVMT
IR R R R I R e e
SLVALGVFISFRLLRFPDLTVDGSFPLGGAVCATLIALGWDPYSATLAATARGALACLATGLLNVKLKIMDLLASTLMMI
30 40 50 60 70 80 920

606 636 690 720 747 777 807

SCHSTMLMVMKRANLGLNEIQTLKDFL- P- FSNDLNLLVLGLIATLLVISALI - YFLYTRLGQAY TATGDNPDMAKS FGT

IR N N N N R N A I

ALYSINLRIMGKPNVPLIAEPTLFTLLOPEWLSDYVFRPLLLVFIVIAAKLLLDWFFTTQKGLATRATGENPRMARAQGY
110 120 130 140 150 160 170

837 867 897 927 957 987 1017 1047
DTDKMEMLGLIVSNGLIALSGALVSQQDGYADVSKGIGVIXIGLASI I IGEVLYSTCLTLFERLIATVVGSILYQFLITA
IR R RN R R I R R R

NTGGMILLGMAISNALVALAGALFAQTQGGADISMGIGTIVIGLAAVIVGESILPSRRLILATL-AVILGATIVYRFFI-~

120 200 210 220 230 240 250
1077 1086 11l1le 1146 1176 1206 1236 1266
VIALGFNTNY------~ LKLFSAIVLGICLMVPVLKTKILKGVRL*W* *KS* S*KKQPYKSVMV*QK*KRY * IMLI*VFM

IR EEE IR R R
- -ALALNSDFIGLQAQDLNLVTAVLVTVALVIPMMKKRLLGKKGA
270 280 290

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 894

A DNA sequence (GBSx0948) was identified in S.agalactiae <SEQ ID 2717> which encodes the amino
acid sequence <SEQ ID 2718>. This protein is predicted to be ABC transporter (potA). Analysis of this
protein sequence reveals the following:

Possible site: 36
>>> Seems to have an uncleavable N-term signal seq

————— Final Results -----

bacterial membrane ~-- Certainty=0.0000(Not Clear) < succs>
bacterial outside ~-- Certainty=0.0000 (Not Clear) < sucecs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 9887> which encodes amino acid sequence <SEQ ID 9888>

was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAF86640 GB:AF162694 ABC tramsporter [Enterococcus gallinarum]
Identities = 117/252 (46%), Positives = 167/252 (65%)

Query: 19 MVMKIIELKEATVQVSNGLAEMKTILDHVNLSIYEHDFITILGGNGAGKSTLFNVIAGTL 78
M ++ o+t G +L L+ DFITI+GGNGAGKSTL N IAGT+
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Sbijet: 1

Query: 79

Sbjct: 61
Query: 139
Sbiet: 121
Query: 199
Shjct: 181
Query: 259

Sbjct: 241

-988-
MTTPVLTISDLHQTFEKGTINENHVLRGIDLTMNSGDFITI IGGNGAGKSTLINSTAGTT

MLSSGNIYIMGQDVINLSAEKRAKYLSRVFQDPKMGTAPRMTVAENLLVAKFRGEKRPLYV
G I+ +++T S +R+K +SRVFQDP+MGTA R+TV ENL +A RG+ R
PTEQGKIVLGDKEITRHSVTRRSKEISRVFQODPRMGTAVRLTVEENLALAYKRGQOVRGFS

PRKIINYTEEFQKLIARTGNGLDRHLETPTGLLSGGQRQALSLLMATLKKPNLLLLDEHT
+ F++ +AR  GL+ L T GLLSGGORQA++LLMATL4+P L+LLDEHT
SGVKGKHRAFFKEKLARLNLGLENRLTTEIGLLSGGORQAITLLMATLQQPKLILLDEHT

AALDPRTSVSLMGLTDEFIKQDSLTALMI THHMEDALKYGNRVLVMKDGKIVRDLNOAQK
AATDP+TS+++M LTD+ I++ LTA M+TH MEDA++YGNR++++ GKIV D+ +K
AATDPKTSMTVMALTDQLIQEQQLTAFMVTHDMEDAIRYGNRLIMLHQGKIVVDITGEEK

NKMAIADYYQLF 270
+ + D LF
QSLTVPDLMALF 252

A related DNA sequence was identified in S.pyogenes <SEQ ID 2719> which
sequence <SEQ ID 2720>. Analysis of this protein sequence reveals the following:

Possible site: 58
>>> Seems to have no N-terminal signal seguence

————— Final Results -----

PCT/GB01/04789

60

138
120
198
180
258

240

encodes the amino acid

bacterial cytoplasm --- Certainty=0.2249(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

An alignment of the GAS and GBS proteins is shown below.

Identities .= 186/250 (74%), Positives = 210/250 (83%)

Query: 22
Sbjct: 3
Query: 82
Sbjct: 63
Query: 142
Sbjct: 123
Query: 202
Sbjct: 183
Query: 262

Sbjct: 243

KIIELKEATVQVSNGLAEMKTILDHVNLSIYEHDFITILGGNGAGKSTLFNVIAGTLMLS
KIIEL ATV V NG + KTILD+V L+IYEHDF+TILGGNGAGKSTLFNVIAGTL L+
KIIELINATVDVDNGFEDAKTILDNVTLTIYEHDFLTILGGNGAGKSTLEFNVIAGTLSLT

SGNIYIMGQDVTNLSAEKRAKYLSRVFQDPKMGTAPRMTVAENLLVAKFRGEKRPLVPRK
G I I+GODVT+ AEKRA YLSRVFQD KMGTAPRMTVAENLL+A+ RG KR L. RK
RGQIRILGQDVTHWPAEKRALYLSRVFQDSKMGTAPRMTVAENLLIARQRGGKRSLASRK

IINYTEEFQKLIARTGNGLDRHLETPTGLLSGGQROALSLLMATLKKPNLLLLDEHTAAL
I + F+ L+ RTGNGL++HLETP GLLSGGQROALSLLMATLKKP LLLLDEHTAAL
ITEHLASFEDLVKRTGNGLEKHLET PAGLLSGGOROALSLIMATLKKPALLLLDEHTAAL

DPRTSVSLMGLTDEFIKQDSLTALMI THHMEDALKYGNRVLVMKDGKIVRDLNQAQKNKM
DP+TS SLM LTDEF+ +D LTALMITHHMEDAL YGNR++VMKDG I++DLNQ +K ++
DPKTSQSLMQLTDEFVTKDGLTALMITHHMEDALTYGNRLIVMKDGNT I KDLNOQMEKEQL

ATADYYQLFD 271
I DYYQLFD
TITDYYQLFD 252

81

141

122

201

182

261

242

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 895

A DNA sequence (GBSx0949) was identified in S.agalactiae <SEQ ID 2721> which encodes the amino
acid sequence <SEQ ID 2722>. Analysis of this protein sequence reveals the following:

Possible site: 33
s»> Seems to have no N-terminal signal sequence

----- Final Results =-----
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bacterial cytoplasm --- Certainty=0.1930(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>

RGD motif: 415-417

The protein has homology with the following sequences in the GENPEPT database.

>GP:BAR06117 GB:AP001515 unknown conserved protein [Bacillus halodurans]
Identities = 236/549 (42%), Positives = 362/549 (64%), Gaps = 2/549 (0%

Query:
Sbhject:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

64

69

124

128

184

188

244

248

304

307

364

367

424

427

484

487

544

547

IKIMALGGVRENGKNIL:YVVEVNDSIFVLDAGLKYPENEQLGVDVVIPNLDYLIENKKRVQ
T++ ALGGV E GKN+YVVEV+D +FV+DAGL +P++E LGVDVVIP++ YL4+EN++RV+
IRVFALGGVGEIGKNMYVVEVDDDLFVIDAGLMFPDDEMLGVDVVIPDISYLVENEERVR

GIFLTHGHADAIGALPYIIAEVKAPVFGSPLTIELAKLFVKNSTAVKKFNNFHVIDSETE
I LTHGH D IG LPY++ ++ PV4+G+ LT+ L + +K +  ++ +IDS +
ATLLTHGHEDHIGGLPYVLOKLNVPVYGTKLTLGLVEEKLKEAGLTIRSAK - LKLIDSNSR

IEFQDAVISFFKTTHSIPESMGIVIGTKEGNIVYTGDFKFDOQAARKYYQTDLARTAEIGR
++ +SFF+T HSIP+S+GI I T +G IV+TGDFKFDQ Q ++ ++A IG
LKLGSTPVSFFRTNHS IPDSVGICIQTSQGFIVHTGDFKFDQTPVDGKQAEIGKMAATGH

DGVLALLSDSANATSNEQVASEYEVGDEIKSVIEDAEGRVIVAAVASNLIRIQQOVFDAAA
GVL LLSDS NA SE EVG I E +GR+IV  ASN+ R+QQV AA
KGVLCLLSDSTNAERPGMTKSETEVGRGIAEAFEQTKGRI TVTTFASNVHRVQQVIHAAT

ENGRRVVLTGFDIENIVRTATRMKRIHIADENMIIKPKDMTRYEDNELLILETGRMGEPRI
R+ + G + +V A R+ + D+ + I +++++¥+D + I+ TG GEP+
ATNRKLAVAGRSMVKVVSIAERLGYLEAPDD-LFIDIEEVSKYDDERVAI ITTGSQGEPM

NGLOKMATIGRHRYVQIKDGDLVFIVITPSIAKEAVVARVENLIYKAGGSVKLITQONLRVS
+L+MAGHR + T + DV I TP E Vi 4+ +L+++ GV + S
SALSRMAKGAHRQITITENDTVIIAATPIPGNERSVSTIVDLLHRIGADVIFGHGKVHAS

GHANGRELQLLMNLLKPKYLFPIQGEYRDLSAHAGLAQEVGMSADDIYIVKRGDIMVLEK
GH + EL+L++NL++PK+ PI GE+R AH LA+ VG+  + I++V +G+++
GHGSAEELKLMINLMR PKFFVPIHGEFRMOHAHKELAKSVGIREEATFLVDKGEVVEFRN

DGFFHSGSVPAGDVMIDGNAIGDVGNIVLRDRKVLSEDGIFIVVITVSKKEKKI ISKARV
+G VP+G+V+IDG +GDVGNIVLRDR++LS+DGI +VV+T++K+ I+8 +
GQGRKAGKVPSGNVLIDGLGVGDVGNIVLRDRRLLSKDGILVVVVILNKQSGTILSGPNI

NTRGFVYVKKSRDILRESAELVNTTVEDYLSKDTFDWGELKGKVRDEVSKFLFDQTKRRP
+RGFVYV4++S  ++ E+ ELV T4+ ++++ +W LK VR+ +S+FLF++TKRRP
ISRGFVYVRESEKLIEEANELVTETLKKCVTENVNEWSSLKSNVREVLSRFLFEKTKRRP

ATLPVVMEV 552
ILP++MEV
MILPIIMEV 555

A related DNA sequence was identified in S.pyogenes <SEQ ID 2723> which
sequence <SEQ ID 2724>, Analysis of this protein sequence reveals the following:

Posgible site: 33

>>> Seems to have no N-terminal signal sequence

Final Results -----

)

63
68
123
127
183
187
243
247
303
306
363
366
423
426
483
486
543

546

encodes the amino acid

bacterial cytoplasm --- Certainty=0.2204{(Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the databases:

>GP:BAB06117 GB:AP001515 unknown conserved protein [Bacillus halodurans]

Identities = 232/549 (42%), Positives = 360/549 (65%), Gaps = 2/549 (0%)
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Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbhjct:
Query:
Sbict:
Query:
Sbijct:
Query:
Sbijct:
Query:

Sbijct:

64

62

124

128

184

188

244

248

304

307

364

367

424

427

484

487

544

547

-990-

IKMIALGGVREYGKNFYLVEINDSMFILDAGLKYPENEQLGVDLVIPNLDYVIENKGKVQ
I++ ALGGV E GKN Y+VE++D +F++DAGL +P++E LGVD+VIP++ Y++EN+ +V4+
IRVFALGGVGEIGKNMYVVEVDDDLFVIDAGLMFPDDEMLGVDVVIPDISYLVENEERVR

GIFLSHGHADAIGALPYLLAEVSAPVFGSELTIELAKLFVKSNNSTKKFNNFHVVDSDTE
I L+HGH D IG LPY+L +++ PV+G++LT+ L + +K + ++DS+4
AILLTHGHEDHIGGLPYVLQKLNVPVYGTKLTLGLVEEKLKEAGLIRSAK-LKLIDSNSR

IEFKDGLVSFFRTTHSIPESMGIVIGTDKGNI IYTGDFKFDOARREGYQTDLLRLAEIGK
++ VSFFRT HSIP+S+GI I T +G I++TGDFKFDQ +G Q ++ ++A IG
LKLGSTPVSFFRTNHSIPDSVGICIQTSQGFIVHTGDFKFDOTPVDGKQAEIGKMAAIGH

EGVLALLSDSVNATSNDQIASESEVGEEMDSVISDADGRVIVAAVASNLVRIQQVFDSAT
+GVL LLSDS NA SE+EVG  + GR+IV  ASN+ R+QQV +A
KGVLCLLSDSTNAERPGMTKSETEVGRGIAEAFEQTKGRIIVTTFASNVHRVQQOVIHAAT

AHGRRVVLTGTDAENIVRTALRLEKLMITDERLLIKPKDMSKFEDHELI ILEAGRMGEPI
A R++ + G +V ARL L D+ LI +++8K+4D + I+ G GEP+
ATNRKLAVAGRSMVKVVSIAERLGYLEAPDD~LFIDIEEVSKYDDERVAIITTGSQGEPM

NSLQKMAAGRHRYVQIKEGDLVYIVTTPSTAKEAMVARVENLI YKAGGSVKLITONLRVS
++L tMA G HR + T EDV I TP E V+ + +L+++ G V + 8
SALSRMAKGAHRQITITENDIVIIAATPIPGNERSVSTIVDLLHRIGADVIFGHGKVHAS

GHANGRDLQLLMNLLKPQYLFPVQGEYRDLAAHAKLAEEVGIFPENIHI LKRGDIMVLND
GH + +L+L++NL++P++ P+ GE+R AH +LA+ VGI E I ++ +G+++ +
GHGSAEELKTMINLMRPKFFVP IHCEFRMOHAHKELAKSVGIREEAIFLVDKGEVVEFRN

EGFLHEGGVPASDVMIDGNAIGDVGNIVLRDRKVLSEDGIFIVAITVSKKEKRIISKAKY
G VP+ +V+IDG +GDVGNIVLRDR++LS+DGI +V +T++K+ I+8 +
GQGERKAGKVPSGNVLIDGLGVGDVENTVLRDRRULLSKDGILVVVVTLNKQSGTILSGPNI

NTRGFVYVKKSHDILRESAELVNTTVGNYLKKDTFDWGELKGNVRDDLSKFLFEQTKRRP
+RGFVYV++8 ++ E+ ELV T+ + +4+ +W LK NVR+ LS+FLFE+TKRRP
ISRGFVYVRESEKLIEEANELVTETLKKCVTENVNEWSSLKSNVREVLSRFLFEKTKRRP

AILPVVMEV 552
ILP++MEY
MILPIIMEV 555

An alignment of the GAS and GBS proteins is shown below.

Identities = 446/553 (80%), Pogitives = 513/553 (92%)

Query:
sbict:
Query:
Sbict:
Query:
Sbict:
Query:
Sbhijct:

Query:

Sbijct:

Query:

Sbijct:

1

1

61

61

121

121

181

181

241

241

301

301

MSDIKIMATLGGVRENGKNLYVVEVNDSIFVLDAGLKYPENEQLGVDVVIPNLDYLIENKK
M+DIK++ATGGVRE GKN Y+VE+NDS+F+LDAGLKYPENEQLGVD+VIPNLDY+IENK
MTDIKMIALGGVREYGKNFYLVEINDSMFILDAGLKYPENEQLGVDLVIPNLDYVIENKG

RVQGIFLTHGHADATGALPYITAEVKAPVFGSPLTIELAKLFVKNSTAVKKFNNFHVIDS
+VQGIFLAHGHADATGALPY++AEV APVFGS LTIELAKLFVK++ + KKFNNFHV+DS
KVQGIFLSHGHADATGALPYLLAEVSAPVFGSELT IELAKLFVKSNNSTKKFNNEFHVVDS

ETEIEFQDAVISFFKTTHSIPESMGIVIGTKEGNIVYTGDFKFDQARRKYYQTDLARLAR
+TEIEF+D ++SFF+TTHSIPESMGIVIGT +GNI+YTGDFKFDOARR+ YQTDL RLAR
DTEIEFKDGLVSFFRTTHSIPESMGIVIGTDKGNIIYTGDFKEFDQARREGYQTDLLRLAE

IGRDGVLALLSDSANATSNEQVASEYEVGDEIKSVIEDAEGRVIVAAVASNLIRIQQVED
IG++GVLALLSDS NATSN+Q+ASE EVG+E+ SVI DA+GRVIVAAVASNL+RIQOVFD
IGKEGVLALLSDSVNATSNDQIASESEVGEEMDSVISDADGRVIVARVASNLVRIQQVED

AAAENGRRVVLIGFDIENIVRTATRMKRIHIADENMI IKPKDMTRYEDNELLILETGRMG
+A +GRRVVLIG D ENIVRTA+R++++ I DE ++IKPKDM+++ED+EL+ILE GRMG
SATAHGRRVVLTGTDAENIVRTALRLEKLMITDERLLIKPKDMSKFEDHEL I ILEAGRMG

EPINGLOKMAIGRHRYVQIKDGDLVFIVTTPSIAKEAVVARVENLIYKAGGSVKLI'TONL
EPIN LOKMA GRHRYVQIK+GDLV4+IVTITPS AKEA+VARVENLIYKAGGSVKLITQNI,
EPINSLOQKMAAGRHRYVQIKEGDLVYIVTTPSTAKEAMVARVENLIYKAGGSVKLITONL

PCT/GB01/04789

68

123
127
183
187
243
247
303
306
363
366
423
426
483
486
543

546

60

60

120
120
180
180
240
240
300
300
360

360
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Query: 361 RVSGHANGRELQLLMNLLKPKYLFPIQGEYRDLSAHAGLAQEVGMSADDIYIVKRGDIMV 420
RVSGHANGR+LQLLMNLLKP+YLFP+QGEYRDL+AHA LA+EVG+  ++I+I+KRGDIMV
Sbjct: 361 RVSGHANGRDLOLLMNLLKPQYLFPVQGEYRDLAAHAKLAEEVGIFPENIHILKRGDIMV 420

Query: 421 LEKDGFFHSGSVPAGDVMIDGNAIGDVGNIVLRDRKVLSEDGIFIVVITVSKKEKKIISK 480
L +GF H G VPA DVMIDGNAIGDVGNIVLRDRKVLSEDGIFIV ITVSKKEK+IISK
Sbjct: 421 ILNDEGFLHEGGVPASDVMIDGNAIGDVGNIVLRDRKVLSEDGIFIVAITVSKKEKRIISK 480

Query: 481 ARVNTRGFVYVKKSRDILRESAELVNITVEDYLSKDTFDWGELKGKVRDEVSKFLFDQTK 540
A+VNTRGFVYVKKS DILRESAELVNTTV +YL KDTFDWGELKG VRD++SKFLF+QTK
Sbjct: 481 AKVNTRGFVYVKKSHDILRESAELVNTTVGNYLKKDTFDWGELKGNVRDDLSKFLFEQTK 540

Query: 541 RRPAILPVVMEVR 553
RRPAILPVVMEVR
Sbjct: 541 RRPAILPVVMEVR 553

~ There is also homology to SEQ ID 4910.

SEQ ID 2722 (GBS295) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 48 (lane 2; MW 89.4kDa). It was also expressed in E.coli as a His-fusion
product. SDS-PAGE analysis of total cell extract is shown in Figure 167 (lane 9 & 11; MW 79%Da —
thioredoxin fusion) and in Figure 238 (lane 3; MW 79kDa — thioredoxin fusion).

Purified Thio-GBS295-His is shown in Figure 244, lane 3.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 896

A DNA sequence (GBSx0950) was identified in S.agalactiae <SEQ ID 2725> which encodes the amino
acid sequence <SEQ ID 2726>. This protein is predicted to be tributyrin esterase. Analysis of this protein
sequence reveals the following:

Possible site: 22
>>> Seems to have a cleavable N-term signal seq.

----- Final Results ----- .
bacterial outside --- Certainty=0.3000(Affirmative) < succ>

bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

A related GBS nucleic acid sequence <SEQ ID 9885> which encodes amino acid sequence <SEQ ID 9886>
was also identified.

The protein has homology with the following sequences in the GENPEPT database.

»>GP:AAF62859 GB:AF157484 tributyrin esterase [Lactococcus lactis
subsp. lactis]
Identities = 154/262 (58%), Positives = 188/262 (70%), Gaps = 4/262 (1%)

Query: 21 MAFFNIEYHSKVLGTERQVNVIYPDAFEMSDDKIDDCDIPVLYLLHGMGGNENSWOKRTN 80
MA NIEY+S+VLG R+VNVIYP4+ ++ D DIPVLYLLHGM GNENSW R+
Sbjct: 1 MAVINIEYYSEVLGMNRKVNVIYPESSKVED--FTQTDIPVLYLLHGMSGNENSWIIRSG 58

Query: 81 IERLLRHTNLIVVMPSTDLAWYTNTKYGLDYFDAIAIELPKVLKRFFPNMSDKREKNFIA 140
IERL+RHTNL +VMPSTDL +Y NT YG++YFDAIA ELPKV+ FFPN+S KREKNFIA
gbjct: 59 IERLIRHTNLAIVMPSTDLGFYVNTTYGMNYFDAIAHELPKVINNFFPNLSTKREKNFIA 118

Query: 141 GLSMGGYGAYKIALLTNRFSHAASLSGALSFDFDLLFNNGNNNINYWSGIFGDLNNTDNI 200
GLSMGGYGAY++AL T+ FS+AASLSG L+FD + N N YW GIFG+
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Sbject: 119 GLSMEGYGAYRLALGIDYFSYAASLSGVLTFDG--MEENFKENPAYWGGIFGNWETFKGS 176

Query: 201 ERHSLRRYVESFDMKTKFYAWCGYEDFLFEANEVAIDELRQLGLTIDYFNDHGKHEWYYW 260
+ L + K K YAWCG +DFLF NE A EL++LG I Y + G HEWYYW
Sbjct: 177 DNEILSLADRKQENKPKLYAWCGKQDFLFPGNEYATAELKKLGFDITYESSDGVHEWYYW 236

Query: 261 NQQLEKVLEWLPVDYVKEERLS 282
Q++E VL+WLP++Y +EERLS
Sbjct: 237 TQKIESVLKWLPINYKQEERLS 258

A related DNA sequence was identified in S.pyogenes <SEQ ID 2727> which encodes the amino acid
sequence <SEQ ID 2728>, Analysis of this protein sequence reveals the following:

Possible site: 14
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2183 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities = 172/262 (65%), Positives = 199/262 (75%), Gaps = 1/262 (0%)

Query: 21 MAFFNIEYHSKVLGTERQVNVIYPDAFEMSDDKIDDCDIPVLYLLHGMGGNENSWQKRTN 80
‘ MA IEYHS VLG ER+VNVIYPD E+ D DIPVLYLLHGMGGNENSWOKRT
Sbhjct: 1 MASIATEYHSVVLGMERKVNVIYPDQSEIPKKDQGDKDIPVLYLLHGMGGNENSWQKRTA 60

Query: 81 IERLLRHTNLIVVMPSTDLAWYTNTKYGLDYFDAIAIELPKVLKRFFPNMSDKREKNFIA 140
IERLLRHTNLIVVMPSTDL WYT+T YGL+Y+ A++ ELP+VL FFPNM+ KREK F+A
Sbjct: 61 IERLLRHTNLIVVMPSTDLGWYTDTAYGLNYYRALSQELPQVLAAFFPNMTQKREKTFVA 120

Query: 141 GLSMGGYGAYKIALLTNRFSHAASLSGALSFDFDLLFNNGNNNINYWSGIFGDLNNTDNI 200
GLSMGGYGA+K AL +NRFS+AAS SGAL F + DL + YW G+FG ++ D +
Sbijct: 121 GLSMGGYGAFKWALKSNRFSYAASFSGALDFSPETLLEGKLGELAYWQGVFGQFDDPD-L 179

Query: 201 ERHSLRRYVESFDMKTKFYAWCGYEDFLFEANEVAIDELRQLGLTIDYFNDHGKHEWYYW 260
++H I+ V D KTKFYAWCGYEDFLF NE AI + + GL IDY HGKHEWYYW
Sbjct: 180 DKHYLKNMVAESDGKTKFYAWCGYEDFLFATNEKAIADFQAQGLDIDYHKGHGKHEWYYW 239

Query: 261 NQQLEKVLEWLPVDYVKEERLS 282
NQOLE +LEWLP++Y KEERLS
Sbjct: 240 NQQLEVLLEWLPINYQKEERLS 261

SEQ ID 2726 (GBS645) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 129 (lanes 8 & 10; MW 60kDa + lane 9; MW 27kDa) and in Figure 186 (lane 4;
MW 60kDa). It was also expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell
extract is shown in Figure 129 (lane 12; MW 34.7kDa), in Figure 140 (lane 8; MW 35kDa) and in Figure

178 (lane 4; MW 35kDa). Purified GBS645-GST is shown in Figure 236, lane 11; purified GBS645-His is
shown in Figure 229, lanes 3-4.

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 897
A DNA sequence (GBSx0951) was identified in S.agalactiae <SEQ ID 2729> which encodes the amino
acid sequence <SEQ ID 2730>. Analysis of this protein sequence reveals the following:

Possible site: 44
>>> Seems to have no N-terminal signal sequence
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INTEGRAL Likelihood = -9.34 Transmembrane 22 - 38 ( 18 - 46)

————— Final Results -----

bacterial membrane --- Certainty=0.4736(Affirmative) < suces
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has no significant homology with any sequences in the GENPEPT database.

A related DNA sequence was identified in S.pyogenes <SEQ ID 2731> which encodes the amino acid
sequence <SEQ ID 2732>. Analysis of this protein sequence reveals the following:

Possible site: 52

>>> Seems to have an uncleavable N-term signal seq
INTEGRAL Likelihood = -7.43 Transmembrane 25 - 41 ( 20 - 46)

INTEGRAL Likelihood = -2.71 Transmenmbrane 4 - 20 ( 3- 20)
————— Final Resultsg -----
bacterial membrane --- Certainty=0.3972(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear} < succs>
bacterial cytoplasm --- Certainty=0.0000 (Not Clear) < succ>

The protein has no significant homology with any sequences in the GENPEPT database.

An alignment of the GAS and GBS proteins is shown below.

Identities = 31/87 (35%), Positives = 50/87 (56%), Gaps = 2/87 (2%)

Query: 1 MRTLFRMIFAIPKFIFRLIWNIIWGIFKIVLVIAIILFGLYYYANHSQSEFANQLSDIIQ 60
M+ L +I +PK I ++ W++I G +T+DL++ II+ GL YY+NHS S AN++8S I
Sbjct: 1 MKQLLAIILWLPKLIVKMFWHLIKGFLQTILLVTIIIIGLMYYSNHSDSVLANKIS--IV 58

Query: 61 TGKTFLNFADTNQLKNSFTNLATDNVH 87
T + ¥ Q ++ T + N H
Sbjct: 59 TEQVVQIFDILTQKPSAKTRHGSGNSH 85

SEQ ID 2730 (GBS220d) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total
cell extract is shown in Figure 155 (lane 11-13; MW 50kDa) and in Figure 239 (lane 12; MW 50kDa). It
was also expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell extract is shown in
Figure 155 (lane 14-16; MW 25.2kDa) and in Figure 184 (lane 7; MW 25kDa). Purified GBS220d-GST is
shown in Figure 246, lanes 3 & 4. - ‘

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 898

A DNA sequence (GBSx0953) was identified in S.agalactiae <SEQ ID 2733> which encodes the amino
acid sequence <SEQ ID 2734>. This protein is predicted to be unnamed protein product (rpiA). Analysis of
this protein sequence reveals the following:

Possible site: 33
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2538 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the GENPEPT database.
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>GP:CAB69583 GB:A93589 unnamed protein product [Spinacia oleraceal
Identities = 114/232 (49%), Positives = 147/232 (63%), Gaps = 11/232 (4%)

Query: 2 DELKKLAGVTAAKYVKNGMIVGLGTGSTAYFFVEEIGRRVKEEGL-QVVGVITSNRTTEQ 60
5 D+DLKKLA A  VK+GM++GLGTGSTA F V IG + L  +VG+ TS RT EQ
Sbjct: 59 DDLKKLAAEKAVDSVKSGMVLGLGTGSTAAFAVSRIGELLSAGKLTNIVGIPTSKRTAEQ 118

Query: 61 ARGLGIPLKSADDIDVIDVTVDGADEVDPDFNGIKGGGGALLMEKIVATPTKEYIWVVDE 120
A LGIPL DD ID+ +DGADEVDPD N +KG GGALL EK+V + ++I VVD+
10 Sbjct: 119 AASLGIPLSVLDDHPRIDLAIDGADEVDPDLNLVKGRGGALLREKMVEAASDKFIVVVDD 178

Query: 121 SKLVETLGAFKL--PVEVV----RYGSERLFRVFKSKGYCPSFRETEGDR--FITDMGNY 172
+KLV+ LG +L PVEVV +Y +RL +FK G C + EGD ++TD NY
5 Sbjct: 179 TKLVDGLGGSRLAMPVEVVQFCWKYNLKRLOEIFKELG-CEAKLRMEGDSSPYVIDNSNY 237
Query: 173 IIDLDL-KKIEDPKQLANELDHTVGVVEHGLFNGMVNKVIVAGKNGLDILEK 223
I+DL I+D + E+ GVVEHGLF GM ++VI+AGK G+ + K
Sbjct: 238 IVDLYFPTSIKDAEAAGREISALEGVVEHGLFLGMASEVIIAGKTGVSVKTK 289

20 A related DNA sequence was identified in S.pyogenes <SEQ ID 2735> which encodes the amino acid
sequence <SEQ ID 2736>. Analysis of this protein sequence reveals the following:

Possible site: 30
>>> Seems to have no N-terminal signal sequence

25 - Final Results -----
bacterial cytoplasm --- Certainty=0.1646 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000 (Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

30  An alignment of the GAS and GBS proteins is shown below.

Identities = 166/222 (74%), Positives = 190/222 (84%)

Query: 1 MDELKKLAGVTAAKYVKNGMIVGLGTGSTAYFFVEEIGRRVKEEGLQVVGVTTSNRTTEQ 60
‘ M+ LKK+AGVTAA+YV +GM +GLGTGSTAY+FVEEIGRRVK+EGLQVVGVTITS+ T++Q
35 Sbijct: 1 MEALKKIAGVTAAQYVTDGMTIGLGTGSTAYYFVEEIGRRVKQEGLQVVGVITSSVISKQ 60

Query: 61 ARGLGIPLKSADDIDVIDVTVDGADEVDPDFNGIKGGGGALLMEKIVATPTKEYIWVVDE 120
A LGIPLKS DDID ID+TVDGADEVD +FNGIKGGG ALLMEKIVATPTKEYIWVVD
Sbjct: 61 AEVLGIPLKSIDDIDSIDLTVDGADEVDKNEFNGIKGGGAALLMEKIVATPTKEYIWVVDA 120

40
‘ Query: 121 SKLVETLGAFKLPVEVVRYGSERLFRVFKSKGYCPSFRETEGDRFITDMGNYIIDLDLKK 180
SK+VE LGAFKLPVEVV+YG++RLFRVF+ GY PSFR R +TDM NYIIDLDL
Sbjct: 121 SKMVEHLGAFKLPVEVVQYGADRLFRVFEKAGYKPSFRMKGDSRLVTDMQNYIIDLDLGC 180
45 Query: 181 IEDPKQLANELDHTVGVVEHGLFNGMVNKVIVAGKNGLDILE 222

I+DP  + LD TVGVVEHGLFNGMV+KVIVA K+G+ +LE
Sbjct: 181 IKDPVAFGHLLDGTVGVVEHGLFNGMVDKVIVASKDGVTVLE 222
Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

50  vaccines or diagnostics.

Example 899

A DNA sequence (GBSx0954) was identified in S.agalactiae <SEQ ID 2737> which encodes the amino
acid sequence <SEQ ID 2738>. This protein is predicted to be phosphopentomutase (deoB). Analysis of
this protein sequence reveals the following:

55 Possible site: 22
>>> Seems to have no N-terminal signal sequence

----- Final Results -----
bacterial cytoplasm --- Certainty=0.0546 (Affirmative) < succs
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bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside ~-- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAC45496 GB:U80410 phosphopentomutase [Lactococcus lactis subsp. cremoris]
= 275/408 (67%), Positives = 325/408 (79%), Gaps = 7/408 (1%)

Identities
Query:
Sbjct:
Query:
Sbjct:
Query:
Shijct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Sbijct:
Query:

Sbjct:

3

4

57

64

117

124

177

184

236

244

296

304

356

364

QFDRIHLVVLDSVGIGAAPDANDEFVNAGVP -~ =~~~ DGASDTLGHISKTVGLAVPNMAKL
+F RIHLVV+DSVGIGAAPDA+ F N V D SDT+GHIS+ GL VPN+ K+
KFGRIHLVVMDSVGIGAAPDADKFFNHDVETHEAINDVKSDTIGHISETIRGLDVPNLQKL

GLGNIPRPQALKTVPAEENPSGYATKLQEVSLGKDTMTGHWEIMGLNI TEPFDTFWNGFP
G GNIPR LKT+PA + P+ Y TKL+E+S GKDTMIGHWEIMGLNI PF T4+ G+P
GWGNIPRESPLKTIPAAQKPAAYVTKLEEISKGKDTMTGHWEIMGLNIQTPFPTYPEGYP

EDIITKIEDFSGRKVIREANKPYSGTAVIDDFGPROMETGELIIYTSADPVLOTAAHEDT
ED+4+ KIE+FSGRK+IREANKPYSGTAVI+DFGPRQ+ETGELIIYTSADPVLOIARHED+
EDLLEKIEEFSGRKIIREANKPYSGTAVIEDFGPROLETGELIIYTSADPVLQIAAHEDV

IPLEELYRICEYARSITMERPALL-GRIIARPYVGEPGNFTRTANRHDYAVSPFEDTVLN
I EELY+ICEY RSIT+E ++ GRIIARPYVGE GNF RT R DYA+SPF +TVL
ISREELYKICEYVRSITLEGSGIMIGRIIARPYVGEAGNFERTDGRRDYALSPFAETVLE

KLDQAGIDTYAVGKINDIFNGSGINHDMGHNKSNSHGIDTLIKTMGLSEFEKGFSFTNLV
KL +AGIDTY+VGKI+DIFN G+ +DMGHN ++ G+D L+K M +EF +GFSFINLV
KLYKAGIDTYSVGKISDIFNTVGVKYDMGHNHNDMDGVDRLLKAMTKTEFTEGFSFTNLV

DFDALYGHRRDPHGYRDCLHEFDERLPEI ISAMRDKDLLLITADHGNDPTYAGTDHTREY
DFDA YGHRRD GY + +FD RLPEII AM++ DLL+ITADHGNDP+Y GTDHTREY
DFDAKYGHRRDVEGYGKAIEDFDGRLPEI IDAMKEDDLLMITADHGNDPSYVGTDHTREY

IPLLAYSPSFTGNGLIPVGHFADISATVADNFGVDTAMIGESFLODLV 403
IPL+ +S SF ++PVGHFADISAT+A+NF V. A GESFL LV
IPLVIFSKSFKEPKVLPVGHFADISATIAENFSVKKAQTGESFLDALYV 411

A related DNA sequence was identified in S.pyogenes <SEQ ID 2739> which
sequence <SEQ ID 2740>. Analysis of this protein sequence reveals the following:

Possible site: 22
>>> Seems to have no N-terminal signal sequence

Final Results -----

56

63

116
123
176
183
235
243
295
303
355

363

encodes the amino acid

bacterial cytoplasm --- Certainty=0.0185(Affirmative) < succ>
bacterial membrane --- Certainty=0.0000(Not Clear) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

An alignment of the GAS and GBS proteins is shown below.

Identities
Query:
Sbjct:
Query:
Sbijct:
Query:
Shict:
Query:

Sbjct:

61

61

121

121

181

181

= 348/402 (86%), Positives = 374/402 (92%)

MSQFDRIHLVVLDSVGIGAAPDANDFVNAGVPDGASDTLGHI SKTVGLAVPNMAKIGLGN
MS+F+RIHLVVLDSVGIGAAPDA+ F NAGV D SDTLGHIS+ GL+VPNMAKIGLGN
MSKFNRIHLVVLDSVGIGAAPDADKFFNAGVADTDSDTLGHISEAAGLSVPNMAKIGLGN

IPRPQALKTVPAEENPSGYATKLOEVSLGKDTMTGHWEIMGLNITEPFDTFWNGFPEDIT
I RP LKIVP E+NP+GY TKL+EVSLGKDTMTGHWEIMGLNITEPFDTFWNGFPE+I+
ISRPIPLKTVPTEDNPTGYVIKLEEVSLGKDTMTIGHWE IMGLNITEPFDTFWNGFPEEIL

TKIEDFSGRKVIREANKPYSGTAVIDDFGPROMETGELIIYTSADPVLQIAAHEDIIPLE
TKIE+FSGRK+IREANKPYSGTAVIDDFGPROMETGELI+YTSADPVLOTIAAHEDIIP+E
TKIEEFSGRKIIREANKPYSGTAVIDDFGPROMETGELIVYTSADPVLQIAAHEDIIPVE

ELYRICEYARSITMERPALLGRI TARPYVGEPGNFTRTANRHDYAVSPFEDTVLNKLDQA
ELY+ICEYARSIT+ERPALLGRIIARPYVG+PGNFTRTANRHDYAVSPF+DTVLNKL A
ELYKICEYARSITLERPALLGRIIARPYVGDPGNFTRTANRHDYAVSPFQDTVLNKLADA

60

60

120

120

180

180

240

240
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Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

241

241

301

301

361

361

-996-

GIDTYAVGKINDIFNGSGINHDMGHNKSNSHGIDTLIKTMGLSEFEKGFSFTINLVDFDAL
G+ TYAVGKINDIEFNGSGI +DMGHNKSNSHGIDTLIKT+ L EF KGFSFTINLVDFDA
GVPTYAVGKINDIFNGSGITNDMGHNKSNSHGIDTLIKTLOLPEFTKGFSFTNLVDFDAN

YGHRRDPHGYRDCLHEFDERLPEI ISAMRDKDLLLITADHGNDPTYAGTDHTREYIPLLA
+GHRRDP GYRDCLHEFD RLPEII+ M++ DLLLITADHGNDPTYAGTDHTREYIPLLA
FGHRRDPEGYRDCLHEFDNRLPEI IANMKEDDLLLITADHGNDPTYAGTDHTREYIPLLA

YSPSFTGNGLIPVGHFADISATVADNFGVDTAMIGESFLQDL 402
YS SFTGNGLIP GHFADISATVA+NFGVDTAMIGESFL L
YSVSFTGNGLIPQGHFADISATVAENFGVDTAMIGESFLSHL 402

vaccines or diagnostics.

Example

A DNA sequence (GBSx0955) was identified in S.agalactiae <SEQ ID 2741> which encodes the amino
acid sequence <SEQ ID 2742>. This protein is predicted to be unnamed protein product (mtaP). Analysis

200

of this protein sequence reveals the following:

Possible gite: 36
>>> Seems to have no N-terminal signal sequence
INTEGRAL Likelihood = -1.44 Transmembrane 215 - 231 ( 215 - 231)

A related DNA sequence was identified in S.pyogenes <SEQ ID 2743> which encodes the amino acid

Final Results -----

PCT/GB01/04789

300

300

360

360

bacterial membrane --- Certainty=0.1574 (Affirmative) < succs>
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

sequence <SEQ ID 2744>. Analysis of this protein sequence reveals the following:

Pogsible site: 36

>>> Seems to have no N-terminal signal sequence
INTEGRADL Likelihood = -1.44 Transmembrane 215 - 231 { 215 - 231)

Final Results -----

bacterial membrane --- Certainty=0.1574 (Affirmative) < suce>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

An alignment of the GAS and GBS proteins is shown below.

Identities

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbict:
Query:
Sbjct:

Query:

1

1

61

61

121

121

i81

181

241

= 225/269 (83%), Positives = 248/269 (91%)

MTLLEKINETRDFLOAKGVTAPEFGLILGSGLGELARELENPITVVDYADIPNWGQSTVVG
M+L+ KINET+DFL KG+ PEFGLILGSGLGELAEE+EN IV+DYADIPNWG+STVVG
MSLMTKINETKDFLVTKGIETPEFGLILGSGLGELAEEVENAIVIDYADIPNWGKSTVVG

HAGKLVYGDLSGRKVLALQGRFHFYEGNTMEVVTFPVRIMRALACHSVLVTNAAGGIGYG
HAGKLVYGDI+GRKVLALQGRFHFYEGN +EVVTFPVR+M+AL C VLVINAAGGIGYG
HAGKLVYGDLAGRKVIALQGRFHFYEGNPLEVVTFPVRVMKALGCEGVLVTNAAGGIGYG

PGTLMLIKDHINMIGTNPLIGENLEEFGPRFPDMSDAYTATYRQKAHQIAEKQNIKLEEG
PGTLM I DHINM G NPLIGENL+EFGPRFPDMSDAYT YR KAH++AEK NIKLE+G
PGTLMAITDHINMTGNNPLIGENLDEFGPRFPDMSDAYTKVYRNKAHEVAEKMNIKLEDG

VYLGVSGPTYETPAEIRAFQTMGAQAVGMSTVPEVIVAAHSGLKVL.GISAITNFAARGFQS
VY+G++GPTYETPAEIRAF+ +GA AVGMSTVPEVIVAAHSGLKVLGISAITNFAAGFQS
VYMGLTGPTYETPAEIRAFKVLGADAVGMSTVPEVIVAARHSGLKVLGISAITNFARGFQS

ELNHEEVVEVTQRIKEDFKGLVKSLVAEL 269

60

60

120

120

180

i80

240

240
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ELNHEEVVEVTQ IKEDFKGLVK+++AEL

Sbjct: 241 ELNHEEVVEVTQHIKEDFKGLVKAILAEL 269

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example

A DNA sequence (GBSx0956) was identified in S.agalactiae <SEQ ID 2745> which encodes the amino

901

PCT/GB01/04789

acid sequence <SEQ ID 2746>, Analysis of this protein sequence reveals the following:

Possible site: 31
>>> Seems to have a cleavable N-term signal seq.

INTEGRAL Iiikelihood = -9.34 Transmembrane 266 -~ 282 ( 263 - 289)
INTEGRAL Likelihood = -8.97 Transmembrane 231 - 247 ( 229 - 253)
INTEGRAL Likelihood = ~7.70 Transmenbrane 356 - 372 ( 352 - 376)
INTEGRAL Likelihood = -7.32 - Transmembrane 303 - 319 ( 297 - 326)
INTEGRAIL Likelihood = -5.57 Transmembrane 337 - 353 ( 334 - 355)
INTEGRAL Likelihood = -5.57 Transmembrane 391 - 407 ( 387 - 409)
INTEGRAL Likelihood = -2.44 Transmembrane 177 - 193 ( 177 - 193)
INTEGRAL Likelihood = -1.01 Transmembrane 159 - 175 ( 159 - 175)
INTEGRAL Likelihood = -0.43 Transmembrane 198 - 214 ( 196 - 215)
Final Results -~---
bacterial memnbrane --- Certainty=0.4736(Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

A related GBS nucleic acid sequence <SEQ ID 9883> which encodes amino acid sequence <SEQ ID 9884>

was also identified.

The protein has homology with the following sequences in the GENPEPT database.

>GP:AAD53928 GB:AF179611 chloride chammel protein [Zymomonas

mobilis]

Identities = 121/410 (29%), Positives = 213/410 (51%), Gaps = 19/410 (4%)

Query:
Sbjct:
Query:
sbjct:
Query:
Shijct:
Query:
Sbjct:
Query:
Sbhijct:
Query:
Sbjct:
Query:

sbijct:

14

68

63

128

120

188

180

246

236

303

296

362

356

VKFMIAVLFMTVMAGVGATLMHYVIMFTEWLAFGDSRENTLSLLN- - ~ - -~ SVTPIKRVL
+4++ +A L + + G+G +L+ ++L + +A+G S ++ +S  + + +P++R+
IRYGLACLAVGCLTGLGGMLLSWILHAVOHIAYGYSLOHVISEESFLKGSMAASPLRRLE

SLTLVSFLASLSWYYLQIKPKQITSIKQQVVFKDFSVKKSPYWLHIGHAFLQLIYVGTGG
L + W L+ + SI QV + P+W I H LO++ VG G
VLVFCGAVVGEGWGLLRHFGSPLVSITOAVAANK - - -RVMPFWITIIHVLLOIVIVGLGS

PIGKEGAPREFGAINAGKISDLLALKVLDKRLLIISGAAAGLSAVYQVPLASVFFAFETL
P+G+E APRE G++ + o+ L +R+L+ GA AG ++VY VPL+ FAEL
PLGREVAPRELGSLIGERFAFWGGLSENQRRILVACGAGAGFASVYNVPLSGALFALEAT,

ALGISLKNIVTLLASTFGAASIAQLVISTAPLYHISKMSLNSQSLAFMFLIVLCVTPI - -
+ o+ ++ L 4+ A +A +++ 4+ FVH 4+ + L+ L  PI
LMTWASPVVIVALLTSALSARMAWILLGNSMVYHVPAWPVDTR- ~ - - LMLLATLLAGPIFG

--AISFRYLNQKVTERRIK-NIKILLSLPVVSLIVSVLSIVYPQITGNGNALVQEVFKGT
A FR+ +QK+T RIK N ++ L + + +LS+ +P+ILGNG V F
IAAHYFRFWSQKITASRIKDNRRLALVAILCFAATGLLSMWFPEILGNGKGPVSLAFNDN

TVSLIA-ILVVLKMIATLSTLYAGAYGGILTPSFSIGACLGFLLASISIPLLPHISIVTS
+A L K++A L+AGAYGG+LTP S GA L ++ + LP + I
LSGMKAGELFCFKILAVFLALWAGAYGGLLTPGISFGALLAVVIGHLWNMWLPPVPIGAF

MLVGAAIFLAITMRAPLTAVGLVISFTGQSVITIVPLTIAVLFATAYDYF 411
++G A FLA +M+ P+TA+ LVI F ++P+ AV + A F
AIIGCAAFLASSMKMPITAMALVIEFARTGHDFLIPIAFAVAGSTIAISQF 405

67

62

127

11S

187

179

245

235

302

295

361

355
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A related DNA sequence was identified in S.pyogenes <SEQ ID 2747> which encodes the amino acid

-998-

sequence <SEQ ID 2748>. Analysis of this protein sequence reveals the following:

Possible site: 13
>>> Seems to have no N-terminal signal sequence

PCT/GB01/04789

INTEGRATL Likelihoed = -5.41 Transmembrane 247 - 263 ( 245 - 267)
INTEGRAL Likelihood = -5.15 Transmembrane 326 - 342 ( 323 - 345)
INTEGRAL Likelihood = ~5.04 Transmembrane 411 - 427 ( 407 - 429)
INTEGRAL Likelihood = -4.94  Transmembrane 39 - 55 ( 34 - 59)
INTEGRAL Likelihood = -4.46 Transmembrane 284 - 300 ( 282 - 307)
INTEGRATL Likelihood = -3.45 Transmembrane 380 - 396 ( 376 - 400)
INTEGRAL Likelihood = -2.13 Transmembrane 185 - 201 ( 184 - 201)
INTEGRAL Likelihood = -2.02 Transmembrane 88 - 104 ( 87 - 105)
INTEGRAL Likelihood = -1.12 Transmembrane 350 - 366 ( 350 - 367)
Final Resultg -----
bacterial membrane --- Certainty=0.3166 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succ>
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the databases:

>GP:ARF41386 GB:AE002449 chloride channel protein-related protein

Identities
Query:
Sbjct:
Query:
Sbhjct:
Query:
Sbjct:
Query:
Sbijct:
Query:
Shjct:
Query:

"Sbict:
Query:

Sbijct:

59

1

115

61

174

121

234

179

292

238

346

292

406

351

[Neisseria meningitidis MC58]

= 137/373 (36%), Positives = 201/373 (53%), Gaps = 23/373 (6%)

IHLIQSLSFGFSQG- - - ~SFSTMIASVPPQRRALSLLFAGLLAGLGWHLLAKKGKDIQSI
+H IQ ++G+ SF +A RR L G +AG GW LL + GK I
MHFIQHTAYGYGADGVYTSFREGVAQASGMRRVAVLTLCGAVAGSGWWLLKRFGKPQIETL

QQIIQDDISFSPW-TQFWHGWLQLTTVSMGAPVGREGASREVAVTLTSLWSQRCNLSKAD
+ o+ P+ T +H LO+ TV +G+P+GRE A RE+ +R L+ +
KAATKQPLQGLPFLTTVFHVLLQIITVGLGSPLGREVAPREMTAAFAFAGGKRLGLDEGE

QKLLLACASGAAT.GAVYNAPLATILFILEATLNRWSLKNIYAACLTSYVAVETVALLQGR
+LL+ACASGA L AVYN PLA+ LFILEA+L W+ + + AA LTS +A + G
MRLLIACASGAGLAAVYNVPLASTLF ILEAMLGVWTQOAVAAALLTSVIATAVARI - -GL

HEIQYLMPQOHWTLGT--LIGSVLAGLILSLFAHAYKHLLKHLPKADAKSQWFIPKVLIA
++Q P +T+ T L S+ GIL + A ++ + P + IP +
GDVQQYHP-ANLTVNTSLLWFSAVIGPILGVAAVFFORTAQKFPFIKRDNIKI IPLAVCM

FSLIAGLSIFFPEILGNGKAG- ~-LLF-FLHEEPH- - -LSYISWLLVAKAVAISLVFASGA
F+LI +S++FPEILGNGKAG L F L + H L+ + WL+V  A+A4 GA
FALIGVISVWFPEILGNGKAGNQLTFGGLTDWOHSLGLTAVKWLVVLMALAV -~ -~~~ GA

KGGKIAPSMMLGGASGLLLAILSQYLIPLSLSNTLAIMVGATIFLGVINKIPLAAPVFLYV
GG I PSMMLG A + P +8+ A +VGA +FLGV K+PL A F++
YGGLITPSMMLGSTIAFARATAWNSVEP-EMSSESAATVGAAVFLGVSLKMPLTATAFIL

EITGQSLLMITPL 418
E+T + +++PL
ELTYAPVALLMPL 363

An alignment of the GAS and GBS proteins is shown below.

Identities

© Query:
Sbjct:
Query:
Shijct:

Query:

2

22

61

82

121

114

60

173

120

233

178

291

237

345

291

405

350

= 131/415 (31%), Positives = 215/415 (51%), Gaps = 9/415 (2%)

LNFKMVSRLYYAVKFMIAVLEMT - VMAGVGAILMHYVLMFTEWLAFGDSRENTLSLLNSV
LNF S + + LF+T + AG+ A ++ + + L+FG S+ + +++ SV
LNFCYNSLMKRHFLLLTFYLFLTGLTAGLVAFILTKATHLIQSLSFGFSQGSFSTMIASY

TPIKRVLSLTLVSFLASLSWYYLQIKPKQITSIKQQVVFKDFSVKKSPYWLHIGHAFLQL
P +R LSL IALW+L KKISIQQ++ DS SP W H +LQL
PPORRALSLLFAGLLAGLGWHLLAKKGKDIQSI-QQIIQDDISE - -SP-WIQFWHGWLOL

IYVGTGGPIGKEGAPREFGAINAGKISDLLADLKVLDKRLLI TSGAAAGLSAVYQVPLASY

60

81

120

137

180
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V G P+G+EGA RE S L D++DL+ + A L AVY PLA++
Sbjct: 138 TTVSMGAPVGREGASREVAVTLTSLWSQRCNLSKADQKLLLACASGAALGAVYNAPLATI 197

Query: 181 FFAFETLALGISLKNiVTLLASTFGAASIAQLVISTAPL—YHISKMSLNSQSLAFMFLIV 239
F E + SLKNI +++ A L+ + Y+ o+ +0 L
Sbjct: 198 LFILEAILNRWSLKNIYAACLTSYVAVETVALLQGRHEIQYLMPQOHWTLGTLIGSVLAG 257

Query: 240 LCVTPIAILSFRYLNQKVTERRIKNIKILLSLPVVSLIVSVLSIVYPQILGNGNA-LVQEV 298
L ++ A ++++L + + + K+ R +++ LSI +P+ILGNG A L+ +
Sbjet: 258 LILSLFAHAYKHLLKHLPKADAKSQWFIPKVLIAFSLIAGLSIFFPEILGNGKAGLLFFL 317

Query: 299 FKGTTVSLIAILVVLKMIATLSTLYAGAYGGILTPSFSIGACLGFLLASISIPLLP-HIS 357
+ +S I+ L+V K +A +GA GG + PS +G G LA +S I+P +8
Sbject: 318 HEEPHLSYISWLLVAKAVAISLVFASGAKGGKIAPSMMLGGASGLLLAILSQYLIPLSLS 377

Query: 358 IVTSMLVGAAIFLAITMRAPLTAVGLVISFTGQSVITIVPLTIA-VLFATAYDYF 411
+++VGA IFL + + PL A ++ TGQS++ I+PL +A ++F +Y ++
Sbjct: 378 NTLAIMVGATIFLGVINKIPLAAPVFLVEITGQSLLMIIPLALANLIFYFSYQFY 432

A related GBS gene <SEQ ID 8683> and protein <SEQ ID 8684> were also identified. Analysis of this
protein sequence reveals the following:

Lipop: Possgible site: -1  Crend: 9
SRCFLG: 0
McG: Length of TUR: 19
Peak Value of UR: 2.96
Net Charge of CR: 2
McG: Discrim Score: 9.64
GvH: Signal Score (-7.5): 1.15
Possible gite: 26
>>> Seems to have a cleavable N-term signal seq.
Amino Acid Composition: calculated from 27
ALOM program count: 9 value: -9.34 threshold: 0.0

INTEGRAL Likelihood = -9.34 Transmembrane 261 - 277 ( 258 - 284)
INTEGRAL Likelihood = -8.97 Transmembrane 226 - 242 ( 224 - 248)
INTEGRAL Likelihood = -7.70 Transmenmbrane 351 - 367 ( 347 - 371)
INTEGRAL Likelihood = -7.32 Transmembrane 298 - 314 ( 292 -~ 321)
INTEGRAL Likelihood = -5.57 Transmembrane 332 - 348 ( 329 - 350)
INTEGRAL Likelihood = -5.57 Transmembrane 386 - 402 ( 382 - 404)
INTEGRAL Likelihood = -2.44 Transmembrane 172 - 188 ( 172 - 188)
INTEGRAL Likelihood = -1.01 Transmembrane 154 - 170 ( 154 - 170)
INTEGRAT Liikelihood = -0.43 Transmembrane 193 - 209 ( 191 - 210)
PERIPHERAL Likelihood = 1.22 61
modified ALOM score: 2.37
icml HYPID: 7 CFP: 0.474
**%* Reasoning Step: 3
----- Final Results -----
bacterial membrane --- Certainty=0.4736 (Affirmative) < succs
bacterial outside --- Certainty=0.0000(Not Clear) < succs
bacterial cytoplasm --- Certainty=0.0000(Not Clear) < succs

The protein has homology with the following sequences in the databases:

ORF00327(340 - 1533 of 1869)

GP|5834362|gb|ARD53928.1|AF179611 12|AF179611(3 - 405 of 425) chloride channel protein
{Zymomonas mobilis}

$Match = 14.7

%Identity = 30.2 %Similarity = 56.1

Matches = 121 Miswatches = 169 Conservative Sub.s = 104

270 300 330 360 390 420 450 468
RSLKLLSVLKKISRD*LNH*LLNFKMVSRLYYAVKFMIAVLFMTVMAGVGAILMHYVLMFTEWLAFGDSRENTLS - - ~-L,
S I R ES P S Y B
MKIRYGLACLAVGCLTGLGGMLLSWILHAVOHIAYGYSLOHVISEESFL
10 20 30 40
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492 522 552 582 612 642 672 702
LNSV--TPIKRVLSLTLVSFLASLSWYYLQIKPKQITSIKQQVVFKDFSVKKSPYWLHIGHAFLQLIYVGTGGPIGKEGA

e eleel: |22 ] RN e Ll DD e LD ]
KGSMAASPLRRLEVLVFCGAVVGGGWGLLREFGSPLVSITQAVAANK- - -RVMPFWITI THVLLQIVIVGLGSPLGREVA
60 70 80 90 100 110 120

732 762 792 822 852 882 912 942
PREFGAINAGKISDLLALKVLDKRLLIISGAAAGLSAVYQVPLASVFFAFETLALGISLKNIVILLASTFGAASIAQLVI

I B R R R R L A A N T R L
PRELGSLIGERFAFWGGLSENQRRILVACGAGAGFASVYNVPLSGALFALEALLMTWASPVVIVALLTSALSARMAWILL,
140 150 160 170 180 190 200

972 1002 1032 1059 1089 1119 1146 1176
STAPLYHISKMSLNSQSLAFMFLIVLCVTPIAIS~FRYLNQKVTERRIKNIKILLSLPVVSLI-VSVLSIVYPQILGNGN

SN s | or: ] I R R S R ERE A F R AR
GNSMVYHVPAWPVDTR - LMLLALLAGPIFGIAAHYFRFWSQKITASR IKDNRRLATLVATILCFAATIGLLSMWFPEILGNGK
220 230 240 250 260 270 280

1206 1233 1263 1293 1323 1353 1383 1413
ALVOEVFKGTTVSLIA- ILVVLKMIATLSTLYAGAYGGILTPSFSIGACLGFLLASISIPLLPHISTIVTSMLVGAAIFLA

| R N N R N L R R
GPVSLAFNDNLSGMKAGELFCFKILAVFLALWAGAYGGLLTPGI SFGALLAVVIGHLWNMWLPPVPIGAFAT IGGAAFLA
300 310 320 330 340 350 360

1443 1473 1503 1533 1563 1593 1623 1653
ITMRAPLTAVGLVISFTGQSVITIVPLTIAVLFATAYDYFIRKMRSLYVNPY* SKTR*NCR*NFTSRRSTPCEIYCREFF

e Ll 1] IR
. SSMKMPITAMALVIEFARTGHDFLIPIAFAVAGSIATSQFYDOKKQPKTASKSVISHLGS
380 390 400 410 420

Based on this analysis, it was predicted that these proteins and their epitopes could be useful antigens for

vaccines or diagnostics.

Example 902

A DNA sequence (GBSx0957) was identified in S.agalactiae <SEQ ID 2749> which encodes the amino
acid sequence <SEQ ID 2750>. This protein is predicted to be purine nucleoside phosphorylase , fragment
(deoD-1). Analysis of this protein sequence reveals the following:

Possible site: 25
>>> Seems to have no N-terminal signal sequence

————— Final Results -----

bacterial cytoplasm --- Certainty=0.2384 (Affirmative) < succs
bacterial membrane --- Certainty=0.0000(Not Clear) < succ>
bacterial outside --- Certainty=0.0000(Not Clear) < succs>

The protein has homology with the following sequences in the GENPEPT database.

>GP:CAC18350 GB:Y17900 putative purine-nuclectide phosphorylase
[Streptococcus salivarius]
Identities = 200/236 (84%), Positives = 219/236 (92%)

Query: 1 MSIHIEAKQGEIADKILLPGDPLRAKFIAENFLEDAVCFNTVRNMFGYTGTYKGHRVSVM 60
MSIHI AKQGEIADKILLPGDPLRAKFIAENFLEDAVCFN VRNMFGYTGTYKG RVSVM
Sbjct: 1 MSIHIAAKQGEIADKILLPGDPLRAKFIAENFLEDAVCFNEVRNMFGYTGTYKGERVSVM 60

Query: 61 GTGMGMPSISIYARELIVDYGVKILIRVGTAGAINPDIHVRELVLAQAAATNSNIIRNDW 120
GTGMGMPSISIYARELIVDYGVK LIRVGTAG++N D+HVRELVLAQAAATNSNIIRNDW
Sbjct: 61 GTGMGMPSISIYARELIVDYGVKKLIRVGTAGSLNEDVHVRELVLAQAAATNSNIIRNDW 120

Query: 121 PEFDFPQIADFKLLDKAYHIAKEMDITTHVGSVLSSDVFYSNOPDRNMALGKLGVHAIEM 180
P++DFPQIA+F LLDKAYHIAK +TTHVG+VLSSDVEFYSN  ++N+ LGK GV A+EM
Sbjct: 121 PQYDFPQIANFNLLDKAYHIAKNFGMTTHVGNVLSSDVFYSNYFEKNIELGKWGVKAVEM 180
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